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Description 

TECHNICAL FIELD 

[0001] The present invention relates to articles such 
as catamenials, diapers, bandages, adult incontinence 
garments, and other disposable paper products, such 
as paper towels and napkins which have odor-control- 
ling agents incorporated therein. The odor-controlling 
agents herein are designed to combat a broad spectrum 
of odoriferous materials, and are activated when they 
are most needed, e.g., in the presence of body fluids. 

BACKGROUND OF THE INVENTION 

[0002] A wide variety of-fluid absorbent structures 
known in the art absorb body fluids such as blood, urine, 
menses, and the like, and are sanitary and comfortable 
in use. Disposable products of this type generally com- 
prise fluid-permeable topsheet material, fluid absorbent 
core, and fluid-impermeable backsheet material. Vari- 
ous shapes, sizes and thicknesses of such articles have 
been explored in an attempt to make their use more 
comfortable and convenient. 

[0003] Odor control in sanitary products has been un- 
der investigation for many years. Many body fluids have 
an unpleasant odor, or develop such odors when in con- 
tact with air and/or bacteria for prolonged periods. 
[0004] Various odor-controlling agents have been dis- 
closed in the literature. For example, U.S. Pat. No. 
4,525,410, Hagiwara et al., issued June 25, 1985, 
teaches zeolite particles (doped with bactericidal cati- 
ons) assertedly stably held in a fibrous web by incorpo- 
rating some portion of meltable fibers in the web, and 
applying heat. These compositions can be used as the 
"outside 1 cover layer" in, e.g., "general sanitary goods". 
[0005] U.S. Pat. No. 2,690,415, F. A. Shuler, issued 
Sept. 28, 1 954, teaches particles of odor-absorbing ma- 
terials uniformly affixed at the interstices of a permeable 
web by adhesive to provide an odor absorbent medium 
for, e.g., catamenials. Particulate carbon, silica gel and 
activated alumina are noted. Shifting/displacement of 
the particulates is assertedly avoided and the sheet is 
flexible. 

[0006] ABSCENTS (odor-control molecular sieve 
from Union Carbide) for use in diapers and catamenials 
are specifically noted in Union Carbide brochure (A.J. 
Gioffre 1 988). The brochure indicates that UC's market 
research shows potential benefits in such products. U. 
S. Pat. Nos. 4,795,482 and 4,826,497, relate to ABS- 
CENTS used as an odour-controlling agent, generally, 
and in sanitary products, in particular. 
[0007] Other prior art like JP 64-015049 discloses hy- 
gienic articles with perfume or deodorizing function , with 
cyclodextrin comprising a guest substance or cyclodex- 
trin that is converted into dry powder without any guest 
substance. WO89/02698 discloses absorbent composi- 
tion useful as an animal or pet litter composition, said 



composition is comprised of clay and a nitrogenous 
compound absorber such as cyclodextrin or other 
agents which form a matrix system or complex similar 
to cyclodextrin. None of these references discloses ar- 
5 tide of manufacture as claimed herein comprising both 
uncomplexed cyclodextrin, a major portion thereof hav- 
ing a particle size of less than 12 microns and a fluid 
absorbent material . 

[0008] Activated carbon is a very effective odor ab- 
sorber, with average internal surface area of about 1 000 
m 2 /g. However, with its intense black color, activated 
carbon is less readily incorporated into consumer prod- 
ucts. 

[0009] Zeolites have smaller surface area, in the 
range of about 400 - 800 m2/g. They are white or have 
light color, and thus are aesthetically acceptable. How- 
ever, zeolites may absorb the moisture in body fluids (i. 
e.. water) over other fluids, which may compromise its 
effectiveness. Furthermore, activated carbon and zeo- 
lites have open structures, and continuously absorb air- 
borne organic vapor, unless hermetically sealed. There- 
fore, during storage, these odor absorbents can become 
saturated and less efficient before the products are 
used. 

[0010] Some consumers prefer catamenial and dia- 
per products, etc., that have a "scent signal" in addition 
to odor control. A "scent signal" is a positive perfume 
odor which signals the removal of odor during use of the 
product. This scent signal is normally difficult to provide 
because odor absorbents can react with and/or deplete 
the perfume in the article prior to use, and the absorb- 
ents themselves can become inactive. 
[0011] A consumer's ability to notice their own body 
odor, both good and bad, decreases after prolonged ex- 
posure to the odor making it difficult for them to evaluate 
the efficacy of odor removal products. In other words, 
consumers become habituated to constant odors. 
Therefore, the positive odor is preferably fleeting and is 
delivered in "bursts" during use to avoid habituation to 
the positive signal. The "scent signal" signifies the re- 
moval of odorsotheconsumer can feel greater self-con- 
fidence. 

SUMMARY OF THE INVENTION 

[0012] Accordingly, the present invention provides an 
additional means for safely and effectively overcoming 
the deficiencies in the art by incorporating small particle 
size uncomplexed cyclodextrins for malodorcontrol and 
optional moisture-activated encapsulated perfumes for 
an in use "burst of fragrance" or "scent signal." 
[0013] Therefore, the present invention relates to an 
article of manufacture selected from the group consist- 
ing of: 

(a) catamenials; 

(b) diapers; 

(c) bandages; 
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(d) adult incontinence garments; 

(e) pantiliners; 

(f) paper towels; 

(g) paper napkins; 

(h) tissues; and 

(j) underarm shields; 

comprising a composition which minimizes odor caused 
from bodily fluids, said composition comprising: 

I. an effective, odor-controlling amount of uncom- 
plexed cyclodextrin, a major portion having a parti- 
cle size of less than about 12 jam; 

II. an effective amount of fluid-absorbing materials; 

III. optionally, an effective amount of adjunct odor- 
controlling agent selected from the group consisting 
of: 

A. zeolite; 

B. activated carbon; 

C. kieselguhr; 

D. water-soluble antibacterial compound; and 

E. mixtures thereof; and 

IV. optionally, a moisture-activated encapsulated 
perfume which provides a scent signal indicating 
that the odor is being removed. 

[0014] Free uncomplexed cyclodextrin absorbs mal- 
odor very effectively. In general, dry cyclodextrin powder 
is not effective and only absorbs malodor on its surface. 
Therefore, unlike absorbents with open structure, such 
as zeolites and activated carbon, dry cyclodextrin pow- 
der does not have the tendency to absorb airborne or- 
ganic vapor before the product is used. But when "wet- 
ted" via urine, menses, or aqueous fluid in general, cy- 
clodextrin is solubilized and thus can absorb odor more 
effectively by forming inclusion complexes with the mal- 
odor molecules. 

[0015] In addition, small particle size cyclodextrin will 
increase the rate of solubilization and the surface area 
available to absorb odoriferous molecules and thus im- 
prove odor absorption efficacy. 

[0016] Increasing the rate of absorption of odoriferous 
molecules is especially important when the amount of 
body fluids available to wet a substrate is small (e.g., as 
in consumer products for personal use, where odor may 
be generated by a small quantity of body fluids such as 
sweat, menses, urine, etc.) and when these fluids may 
already have a considerable amount of dissolved mate- 
rials present. 

[0017] For many personal use compositions, the ac- 
tivation of the uncomplexed, small particle size cyclo- 
dextrin should be as quick as possible. The improved 
speed of activation in many instances is necessary to 
provide a concentration of the uncomplexed cyclodex- 
trin. When the volume or temperature of the fluid is low 
or the time available to effect odor absorption is limited, 



small particles are essential to provide any noticeable 
effect. 

[0018] Uncomplexed cyclodextrin incorporated into 
consumer articles will more rapidly and effectively ab- 

5 sorb odoriferous molecules if the particle size, in an 
amount that provides at least an effective, odor control- 
ling amount of said uncomplexed cyclodextrin, is re- 
duced to less than about 12 jam, preferably less than 
about 10, more preferably less than about 8, and even 

10 more preferably less than about 5, typically between 
about 0.001 and about 10, preferably between about 
0.05 and about 5 jam. 

[0019] The optional moisture-activated encapsulated 
perfume includes any encapsulated perfume system 
15 which will release the perfume when wetted by water. 
Preferably, moisture-activated encapsulated perfume 
includes cyclodextrin/perfume inclusion complexes, 
polysaccharide matrix perfume microcapsules, and mix- 
tures thereof. 

20 [0020] Cyclodextrin/perfume inclusion complexes are 
very stable in the dry state. The cavity of the cyclodextrin 
molecules contain even very volatile perfume molecules 
with minimal perceptive airborne odor. Upon wetting by 
an aqueous fluid such as a body fluid, the perfume is 
25 released to provide a burst of fragrance. Therefore, a 
greater variety of perfumes can be used to accommo- 
date a variety of consumer preferences. 
[0021] In polysaccharide matrix perfume microcap- 
sules, the perfume is dispersed as minute droplets in, 
30 e.g., a starch/dextrin solid cellular matrix. Moisture 
swells and softens the polysaccharide matrix to release 
the encapsulated perfume. 

[0022] The present invention encompasses articles of 
manufacture comprising an effective amount of uncom- 
35 plexed small particle size cyclodextrin, generally at least 
about 0.01 g to about 20 g, preferably from about 0.02 
g to about 15 g, more preferably from about 0.03 g to 
about 1 0 g per article. More uncomplexed, small particle 
size cyclodextrin can be used, as desired. 
40 [0023] Small particle size uncomplexed cyclodextrin 
can be present in the fluid-retaining absorbent core or, 
alternatively, in the fluid-receiving front face (topsheet), 
especially in disposable paper products such as paper 
towels and napkins. 

45 

DETAILED DESCRIPTION OF THE INVENTION 

[0024] The compositions for controlling odors in the 
articles of this invention involve the use of uncomplexed, 
50 small particle size cyclodextrin materials, as described 
more fully hereinafter. 

[0025] The articles which employ said uncomplexed, 
small particle size cyclodextrin odor-control technology 
can be prepared using constituents that are well-known 
55 in current commercial practice, and reference is made 
to the general sanitary products patent literature and 
trade catalogues for such items. Such items typically 
comprise a moisture absorbent "core" (e.g., pad) inter- 
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posed between a "topsheet" and a "backsheet." Like- 
wise, methods and apparatus for assembling disposa- 
ble diapers, catamenials, bandages, .and the like are 
known in the art. 

[0026] Other disposable articles such as papertowels 
and napkins consist only of a moisture absorbent layer 
(or layers), generally without a topsheet or a backsheet. 
[0027] While the constituents used in the assembly of 
catamenials, disposable diapers, and the like, are well- 
known, the following may be mentioned by way of ex- 
ample. 

I. Cyclodextrin 

[0028] As used herein, the term "cyclodextrin" in- 
cludes any of the known cyclodextrins such as unsub- 
stituted cyclodextrins containing from six to twelve glu- 
cose units, especially, alpha-, beta-, and gamma-cyclo- 
dextrins, and/or their derivatives, and/or mixtures there- 
of. The alpha-cyclodextrln consists of 6, the beta-cyclo- 
dextrin 7, and the gamma-cyclodextrin 8, glucose units 
arranged in a donut-shaped ring. The specific coupling 
and conformation of the glucose units give the cyclodex- 
trins a rigid, conical molecular structure with a hollow 
interior of a specific volume. The "lining" of the internal 
cavity is formed by hydrogen atoms and glycosidic 
bridging oxygen atoms, therefore this surface is fairly 
hydrophobic. These cavities can be filled with all or a 
portion of an organic molecule with suitable size to form 
an "inclusion complex." Alpha-, beta-, and gamma-cy- 
clodextrins can be obtained from, among others, Amer- 
ican Maize- Products Company (Amaizo), Hammond, 
Indiana. 

[0029] Cyclodextrin derivatives are disclosed in U.S. 
Pat. Nos: 3,426,011, Parmerter et al., issued Feb. 4, 
1 969; 3,453,257, 3,453,258, 3,453,259, and 3,453,260, 
all in the names of Parmerter et al., and all also issued 
July 1 , 1969; 3,459,731 , Gramera et al., issued Aug. 5, 
1969; 3,553,191, Parmerter et al., issued Jan. 5, 1971; 
3,565,887, Parmerter et al., issued Feb. 23, 1971; 
4,535,152, Szejtli et al., issued Aug. 13, 1985; 
4,61 6,008, Hirai et al., issued Oct. 7, 1 986; 4,638,058, 
Brandt et al., issued Jan. 20, 1987: 4,746,734, Tsuchi- 
yamaet al., issued May 24, 1988; and 4,678,598, Ogino 
et al., issued Jul. 7, 1 987. Examples of cyclodextrin de- 
rivatives suitable for use herein are methyl-beta-cyclo- 
dextrin, hydroxyethyl-beta-cyclodextrin, and hydroxy- 
propyl-beta-cyclodextrin of different degrees of substi- 
tution (D.S.), available from Amaizo; Wacker Chemicals 
(USA), Inc.; and Aldrich Chemical Company. Water-sol- 
uble derivatives are also highly desirable. 
[0030] The individual cyclodextrins can also be linked 
together, e.g., using multifunctional agents to form oli- 
gomers, polymers, etc. Examples of such materials are 
available commercially from Amaizo and from Aldrich 
Chemical Company (beta-cyclodextrin/epichlorohydrin 
copolymers). 

[0031] Alpha-, beta-, and gamma-cyclodextrin solids 



have "cage"-type crystalline structure. The packing of 
these cyclodextrin molecules within the crystal lattice is 
such that the cavity of one cyclodextrin molecule is 
blocked off on both sides by adjacent cyclodextrins, 

5 thereby producing isolated and closed cavities. These 
molecular arrangements are described in detail in Cy- 
clodextrin Technology , Jozsef Szejtli, Kluwer Academic 
Publishers, 1988, page 6. In the dry state the isolated 
cavities are thus not readily accessible to airborne or- 

10 ganic vapor, unlike other open-celled porous adsorb- 
ents such as activated carbon and zeolites. Therefore, 
surface area availability is essential for an effective mal- 
odor control performance by uncomplexed cyclodextrin 
powder. Upon solubilization of the cyclodextrins by the. 

15 body fluids, the isolated cavities become available to 
form inclusion complexes with the odoriferous mole- 
cules. The availability of solubilized uncomplexed cyclo- 
dextrin is essential for an effective and efficient odor 
control performance. 

20 [0032] The individual cyclodextrins can also be linked 
together, e.g., using multifunctional agents to form oli- 
gomers, polymers, etc. Examples of such materials are 
available commercially from Amaizo and from Aldrich 
Chemical Company (beta-cyclodextrin/epichlorohydrin 

25 copolymers). 

[0033] The preferred cyclodextrin is beta-cyclodex- 
trin. It is also desirable to use mixtures of cyclodextrins. 
Such mixtures can absorb odors more broadly by com- 
plexing with a wider range of odoriferous molecules. 

30 Preferably at least a major portion of the cyclodextrins 
are alpha-, beta- and/or gamma-cyclodextrins, more 
preferably alpha- and beta-cyclodextrins. Some cyclo- 
dextrin mixtures are commercially available from, e.g., 
Ensuiko Sugar Refining Company, Yokohama, Japan. 

35 Small particle size cyclodextrin can be prepared by me- 
chanically grinding larger particles, e.g., those made by 
crystallization process, to provide the desired particle 
size. It is essential that at least an effective amount of 
the uncomplexed cyclodextrin be in small particle form. 

40 

I. A. Cyclodextrin Particle Sizes 

[0034] In the normal production process, the cyclo- 
dextrins are isolated effectively and conveniently by 

45 fractional crystallization. This process normally produc- 
es crystalline solids having particle sizes of about 20 iim 
or larger. A beta-cyclodextrin sample obtained from the 
American Maize-Products Company is composed of 
about 95% of cyclodextrin with a particle size largerthan 

50 1 2 ^im, about 88% of cyclodextrin with particle size larg- 
er than 20 jam, and with about 58% of cyclodextrin with 
particle size in the 49 to 118 jim range, as determined 
by a Malvern Particle and Droplet Sizer, Model 2600C, 
sold by Malvern Instruments, Inc., Southborough, Mas- 

55 sachusetts. Surface area availability of the uncom- 
plexed cyclodextrin is essential for effective and efficient 
odor control performance by cyclodextrin powder. By 
way of exemplification, for particles of essentially the 



4 



7 



EP 0 691 856 B1 



8 



same shape, all particles having the same exact size, 
one gram of cyclodextrin of 5 ^m size has the same sur- 
face area as 1 00 g of cyclodextrin of 50 ^im size, and 1 
g of cyclodextrin of 3 u.m size has the same surface area 
as 1 600 g of cyclodextrin of 120 j_im size. 
[0035] The small particles, e.g., those having a parti- 
cle size of less than about 12 um preferably less than 
about 1 0 urn more preferably less than about 8 jam, and 
even more preferably less than about 5 urn, are essen- 
tial for providing a quick pickup of odor when the cyclo- 
dextrin is wetted. 

[0036] These small particles are conveniently pre- 
pared by grinding techniques. Cyclodextrin with large 
particle sizes can be pulverized to obtain the desired 
smaller particles of less than about 12 ujn by using, e. 
g., a fluid energy mill. Examples of fluid energy mills are 
theTrost Air Impact Pulverizers Jet Mill (Research Mod- 
el Gem-T), sold by Garlock Inc., Plastomer Products, 
Newtown, Pennsylvania; the Micronizer fluid energy 
mills sold by Sturtevant, Inc., Boston, Massachusetts; 
and the Spiral Jet Mill sold by Alpine Division, MicroPul 
Corporation (Hosokawa Micron International, Inc.), 
Summit, New Jersey. 

[0037] Another preferred method is an in situ and rap- 
id crystallization wherein the substrate is impregnated 
with an aqueous solution of, e.g., uncomplexed beta- 
cyclodextrin. Upon drying, the cyclodextrin crystallizes 
out as small particles, adhering to the substrate and is 
immobilized on said substrate. 

[0038] As used herein, the particle size refers to the 
largest dimension of the particle and to the ultimate (or 
primary) particles. The size of these primary particles 
can be directly determined with optical or scanning elec- 
tron microscopes. The slides must be carefully prepared 
so that each contains a representative sample of the 
bulk cyclodextrin. The particles sizes can also be meas- 
ured by any of the other well-known methods, e.g., wet 
sieving, sedimentation, light scattering, etc. A conven- 
ient instrument that can be used to determine the parti- 
cle size distribution of the dry cyclodextrin powder di- 
rectly (without having to make a liquid suspension or dis- 
persion) is the Malvern Particle and Droplet Sizer, Model 
2600C, sold by Malvern Instruments, Inc., Southbor- 
ough, Massachusetts. Some caution should be ob- 
served in that some of the dry particles may remain ag- 
glomerated. The presence of agglomerates can be fur- 
ther determined by microscopic analysis. Some other 
suitable methods for particle size analysis are described 
in the article "Selecting a particle size analyzer: Factors 
to consider," by Michael Pohl, published in Powder and 
Bulk Engineering, Volume 4 (1 990), pp. 26-29. It is rec- 
ognized that the very small particles can readily aggre- 
gate to form loose agglomerates that are easily broken 
apart by either some mechanical action or by the action 
of water. Accordingly, particles should be measured af- 
tertheyare broken apart, e.g., by agitation orsonication. 
The method, of course, should be selected to accom- 
modatethe particle size and maintain the integrity of the 



complex particles, with iterative measurements being 
made if the original method selected proves to be inap- 
propriate. Care should also be taken to avoid contact of 
the cyclodextrin particles with excess water to prevent 
5 premature particle dissolution. 

II. Substrates 

[0039] The substrates useful herein can be any solid 
10 material that can carry and release the cyclodextrin as 
needed. They comprise, for example, solid particulates 
including solid absorbent particulates, fibrous absorbent 
materials, hydrogel forming absorbent gelling materials, 
paper, woven fabrics, nonwoven fabrics, natural fibers, 
15 synthetic fibers, polymeric films including formed poly- 
meric films, formed polymeric particles, or mixtures 
thereof. Cellulosic solids are especially desirable as nat- 
ural biodegradable substrates. Preferred substrates are 
solid particulates, fibrous absorbent materials, absorb- 
20 ent gelling materials, woven and nonwoven fabrics, 
films, and papers. 

[0040] Desirable absorbent paper substrates are dis- 
closed in U.S. Pat. Nos.: 3,905,863, Ayers, issued Sept. 
16, 1975; 3,974,025, Ayers, issued Aug. 10, 1976; 
25 4,191,609, Trokhan, issued Mar. 4, 1980; 4,440,597, 
Wells et al., issued Apr. 3, 1984; 4,529,480, Trokhan, 
issued July 16, 1985; and 4,637,859, Trokhan, issued 
Jan. 20, 1987. 

[0041] Some cyclodextrin-containing substrates can 
30 be used directly as absorbent articles, such as cyclo- 
dextrin-containing paper towels and napkins. Other ar- 
ticles of manufacture of this invention, such as catame- 
nials, disposable diapers, and adult incontinence gar- 
ments, typically comprise a moisture absorbent "core" 
35 (e.g., pad) interposed between a "topsheet" and a 
backsheet." The cyclodextrin-containing substrate can 
constitute or be part of, e.g. . the absorbent core, the top- 
sheet, or both. 



[0042] Fluid absorbent material can be any material 
which is generally compressible, conformable, non-irri- 
tating to the wearer's skin, and which is capable of ab- 

45 sorbing and retaining fluids. 

[0043] The fluid absorbent material can be construct- 
ed from any of a variety of materials commonly used in 
disposable absorbent articles. These materials are de- 
scribed in the hereinbefore patents. Examples of suita- 

50 ble absorbent materials mentioned include creped cel- 
lulose wadding, cotton fluff, citric acid cross-linked cel- 
lulose pulp disclosed in U.S. Pat. Nos.: 5,190,563, is- 
sued Mar. 2, 1993; 5,183,707, issued Feb. 2, 1993; and 
5,137,537, issued Aug. 11 , 1992, all issued to Herron et 

55 al., synthetic fibers disclosed in U.S. Pat. No. 4,578,41 4, 
Sawyer, issued Mar. 25, 1986; absorbent foams, ab- 
sorbent sponges, superabsorbent composites, super- 
absorbent foam, and super absorbent polymers. A pre- 



40 ||. a. Fluid Absorbent Material 
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ferred fluid absorbent material is comminuted and air- 
laid wood pulp fibers commonly referred to as absorbent 
fluff. An absorbent fluff having a density of from about 
0.05 g to about 0. 1 75 g per cm 3 is generally acceptable. 
[0044] More preferred fluid absorbent materials are 
the absorbent gelling materials. As is well known in the 
art, fluid absorbent gelling materials (sometimes re- 
ferred to as "AGM" or "supersorbers") are broadly used 
in fluid absorbent articles. In general, such AGM's have 
been used only fortheirfluid-absorbing properties. Such 
materials form hydrogels on contact with water (e.g., 
with urine, blood, and the like). One highly preferred type 
of hydrogel-forming, absorbent gelling material is based 
on the hydrolyzed polyacids, especially neutralized 
polyacrylic acid. Hydrogel-forming polymeric materials 
of this type are those which, upon contact with fluids (i. 
e. , liquids) such as water or body fluids, imbibe such flu- 
ids and thereby form hydrogels. In this manner, fluid dis- 
charged into the fluid absorbent structures herein can 
be acquired and held. These preferred fluid absorbent 
gelling materials will generally comprise substantially 
water-insoluble, slightly cross-linked, partially neutral- 
ized, hydrogel-forming polymer materials prepared from 
polymerizable, unsaturated, acid-containing mono- 
mers. In such materials, the polymeric component 
formed from unsaturated, acid-containing monomers 
may comprise the entire gelling agent or may be grafted 
onto other types of polymer moieties such as starch or 
cellulose. The hydrolyzed polyacrylic acid grafted starch 
materials are of this latter type. Thus the preferred fluid 
absorbent gelling materials include hydrolyzed poly- 
acrylonitrile grafted starch, hydrolyzed polyacrylate 
grafted starch, polyacrylates, maleic anhydride-isobuty- 
lene copolymers and combinations thereof. Especially 
preferred fluid absorbent gelling materials are the hy- 
drolyzed polyacrylates and hydrolyzed polyacrylate 
grafted starch. 

[0045] Whatever the nature of the polymer compo- 
nents of the preferred fluid absorbent gelling materials, 
such materials will in general be slightly cross-linked. 
Cross-linking serves to renderthese preferred hydrogel- 
forming absorbent materials substantially water-insolu- 
ble, and cross-linking also in part determines the gel vol- 
ume and extractable polymer characteristics of the hy- 
drogels formed therefrom. Suitable cross-linking agents 
are well known in the art and include, for example: (1) 
compounds having at least two polymerizable double 
bonds; (2) compounds having at least one polymeriza- 
ble double bond and at least one functional group reac- 
tive with the acid-containing monomer material; (3) com- 
pounds having at least two functional groups reactive 
with the acid-containing monomer material; and (4) 
polyvalent metal compounds which can form ionic 
cross-linkages. Cross-linking agents of the foregoing 
types are described in greater detail in U.S. Pat. No. 
4,076,663, Masuda et al., issued Feb. 28, 1978. Pre- 
ferred cross-linking agents are the di- or polyesters of 
unsaturated mono- or polycarboxylic acids with polyols, 



the bisacrylamides and the di- or triallyl amines. Espe- 
cially preferred cross-linking agents are N,N'-methyl- 
enebisacrylamide, trimethylol propane triacrylate and 
triallyl amine. The cross-linking agent will generally 

5 comprise from about 0.001 mole percent to 5 mole per- 
cent of the preferred materials. More preferably, the 
cross-linking agent will comprise from about 0.01 mole 
percent to 3 mole percent of the absorbent gelling ma- 
terials used herein. 

10 [0046] The preferred, slightly cross-linked, hydrogel- 
forming absorbent gelling materials will generally be 
employed in their partially neutralized form. For purpos- 
es described herein, such materials are considered par- 
tially neutralized when at least about 25 mole percent, 

15 and preferably at least about 50 mole percent of mono- 
mers, and more preferably at least about 75 mole per- 
cent, used to form the polymer are acid group-contain- 
ing monomers which have been neutralized with a salt- 
forming cation. Suitable salt-forming cations include al- 

20 kali metal, ammonium, substituted ammonium and 
amines. This percentage of the total monomers utiliied 
which are neutralized acid group-containing monomers 
is referred to as the "degree of neutralization." Typically, 
commercial fluid absorbent gelling materials have a de- 

25 gree of neutralization somewhat less than 90%. 

[0047] The preferred fluid absorbent gelling materials 
used herein are those which have a relatively high ca- 
pacity for imbibingfluids encountered inthefluid absorb- 
ent articles; this capacity can be quantified by referenc- 

30 ing the "gel volume" of said fluid absorbent gelling ma- 
terials. Gel volume can be defined in terms of the 
amount of synthetic urine absorbed by any given fluid 
absorbent gelling agent buffer and is specified as grams 
of synthetic urine per gram of gelling agent. 

35 [0048] Gel volume in synthetic urine (see Brandt et 
al., below) can be determined by forming a suspension 
of about .0.1-0.2 parts of dried fluid absorbent gelling 
material to be tested with about 20 parts of synthetic 
urine. This suspension is maintained at ambient temper- 

40 ature under gentle stirring for about 1 hour so that swell- 
ing equilibrium is attained. The gel volume (grams of 
synthetic urine per gram of fluid absorbent gelling ma- 
terial) is then calculated from the weight fraction of the 
gelling agent in thesuspension and the ratio of the liquid 

45 volume excluded from the formed hydrogel to the total 
volume of thesuspension. The preferred fluid absorbent 
gelling materials will have a gel volume of from about 
20 to 70 grams, more preferably from about 30 to 60 
grams, of synthetic urine per gram of absorbent gelling 

50 material. 

[0049] Another feature of the most highly preferred 
fluid absorbent gelling materials relates to the level of 
extractable polymer material present in said materials. 
Extractable polymer levels can be determined by: (1) 
55 contacting a sample of preferred fluid absorbent gelling 
material with a synthetic urine solution for a substantial 
period of time (e.g., at least 1 6 hours) to reach extraction 
equilibrium; (2) filtering the formed hydrogel from the su- 



6 



11 



EP 0 691 856 B1 



12 



pernatant liquid; and (3) determining the polymer con- 
tent of the filtrate. The particular procedure used to de- 
termine extractable polymer content of the preferred flu- 
id absorbent gelling agent buffers herein is set forth in 
U.S. Pat. No. 4,654,039, Brandt, Goldman and Inglin, 
issued Mar. 31 , 1 987, Reissue No. 32,649. The fluid ab- 
sorbent gelling materials which are especially useful in 
the fluid absorbent articles herein are those which have 
an equilibrium extractables content in synthetic urine of 
no more than about 1 7%, preferably no more than about 
1 0% by weight of the fluid absorbent gelling material. 
[0050] The fluid absorbent gelling materials hereinbe- 
fore described are typically used in the form of discrete 
particles. Such fluid absorbent gelling materials can be 
of any desired shape, e.g., spherical or semi-spherical, 
cubic, rod-like polyhedral, etc. Shapes having a large 
greatest dimension/smallest dimension ratio, like nee- 
dles and flakes, are also contemplated for use herein. 
Agglomerates of fluid absorbent gelling material parti- 
cles may also be used. 

[0051 ] The size of the fluid absorbent gelling material 
particles may vary over a wide range. For reasons of 
industrial hygiene, average particle sizes smaller than 
about 30 Lim are less desirable. Particles having a small- 
est dimension larger than about 2 mm may also cause 
a feeling of grittiness in the absorbent article, which is 
undesirable from a consumer aesthetics standpoint. 
Furthermore, rate of fluid absorption can be affected by 
particle size. Larger particles have very much reduced 
rates of absorption. Fluid absorbent gelling material par- 
ticles preferably have a particle size of from about 30 
u.m to about 2 mm for substantially all of the particles. 
"Particle Size" as used herein means the weighted av- 
erage of the smallest dimension of the individual parti- 
cles. 

[0052] The amount of fluid absorbent gelling material 
particles used in fluid absorbent cores will depend upon 
the degree of fluid absorbent capacity desired, and will 
generally comprise from about 2% to about 50% by 
weight of the fluid absorbent core, more typically from 
about 5% to about 20% by weight of the fluid absorbent 
core. 

[0053] When fluid absorbent gelling material particles 
are to be used in the cores of the fluid absorbent articles 
herein, such cores can be prepared by any process or 
technique which provides a web comprising a combina- 
tion of the fibers and the gelling material particles. For 
example, web cores can be formed by air-laying a sub- 
stantially dry mixture of hydrophilic fibers and fluid ab- 
sorbent gelling material particles and, if desired or nec- 
essary, by densifying the resulting web. Such a proce- 
dure is described more fully in U.S. Pat. No. 4,61 0,678, 
Weisman and Goldman, issued Sept. 9, 1986. As indi- 
cated in this U.S. Pat. No. 4,610,678, the air-laid webs 
formed by such a procedure will preferably comprise 
substantially unbonded fibers and will preferably have 
a moisture content of 1 0% or less. 
[0054] Another example combining the fibers and the 



gelling material particles is a tissue laminate. Such aflu- 
id absorbent core is described more fully in U.S. Pat. 
Nos: 4,950,264, Osborn, issued Aug. 21, 1990; 
5,009,653, Osborn, issued Apr. 23, 1991; WO 
5 93/01785, Osborn et al., published Feb. 4, 1993, 
"Stretchable Absorbent Articles;" and WO 93/01781, 
Johnson etal., published Feb. 4, 1993, "Curving Shaped 
Absorbent Articles". As indicated in these references, 
glue is applied to an air-laid, 'latex-bonded tissue and 
absorbent gelling material is added and then the tissue 
is folded over. 

[0055] The density of the fluid absorbent cores which 
comprise webs of hydrophilic fibers and fluid absorbent 
gelling material particles can be of importance in deter- 
mining the fluid absorbent properties of the cores and 
of the fluid absorbent articles in which such cores are 
employed. The density of such fluid absorbent cores 
herein will preferably be in the range of from about 0.06 
to about 0.3 g/cm 3 , and more preferably within the range 
of from about 0.09 to about 0.22 g/cm 3 . Typically the 
basis weight of the fluid absorbent cores herein can 
range from about 0.02 to 0.12 g/cm 2 . 
[0056] Density values for cores of this type can be cal- 
culated from basis weight and caliper. Caliper is meas- 
ured under a confining pressure of 0.1 37 psi (0.94 kPa). 
Density and basis weight values include the weight of 
the fluid absorbent gelling materials and the odor-con- 
trol material. Density of the cores herein need not be 
uniform throughout the core. Within the density ranges 
set forth above, the cores can contain regions or zones 
of relatively higher or relatively lower density. 
[0057] The size of the fluid absorbent element is dic- 
tated by the exact product design selected. 

II. B: Front- Face Material (Topsheet Material) 

[0058] Thef inished articles herein will typically be pro- 
vided with a fluid-receiving facing material. The front- 
face ("topsheet") material used herein can be any com- 
pliant, soft-feeling, non-irritating (to the wearer's skin) 
planar material. It functions to contact the wearer's skin, 
to receive fluid discharges, to allow the discharges to 
pass readily therethrough into the absorbent element, 
and to isolate the wearer's skin from the fluids in the ab- 
sorbent element. 

[0059] The topsheet can be porous paper made from 
natural or synthetic fibers or mixtures thereof, non-wo- 
ven fabric made from natural or synthetic fibers or mix- 
tures thereof, apertured plastic film, porous foam, or the 
like. 

[0060] A preferred topsheet is spun bonded non-wo- 
ven polyester fabric made from fibers of from about 2.2 
to about 2.5 denier, having a basis weight of about 1 7 g 
per square meter (m 2 ). Another preferred topsheet ma- 
terial has a basis* weight of 22 g per m 2 and comprises 
about 65% by weight staple length, 1 .5 denier polyester 
fibers (such as Kodel type 411 polyester fibers as sold 
by Tennessee Eastman Corporation, Kingsport, Ten- 
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nessee); about 15% crimped, staple length 1 .5 denier 
rayon fibers; and about 20% acrylic copolymer binder 
(such as Celanese CPE 8335 as sold by Celanese Cor- 
poration, Charlotte, North Carolina). "Staple length" re- 
fers to fibers having a length of at least about 15 mm. 
[0061 ] Still another preferred topsheet is constructed 
from polypropylene fibers which have been carded and 
thermally bonded in a spaced-apart pattern. Fibers 
about 3.8 cm long and of from about 1.5 to about 3.0 
denier are suitable. A preferred topsheet of this type has 
a basis weight of about 24 g per m 2 . 
Suitable topsheets can also be constructed from aper- 
tured plastic films such as those described in U.S. Pat. 
Nos. 4,342,314, Radel and Thompson, issued Aug. 3, 
1 982; 4,341 ,21 7, Ferguson and Landrigan, issued July 
27, 1982; 4,324,246, Mullane and Smith, issued April 
13, 1982; and 3,929,135, Thompson, issued Dec. 30, 
1975. 

[0062] For example, according to the process of U.S. 
Pat. No. 4,324,246, supra, a sample of thermoplastic 
material such as 0.0038 cm thick polyethylene film is 
heated above its softening point. (The softening point is 
the temperature at which the thermoplastic material can 
be formed or molded and is less than the melting point 
of the material.) The heated thermoplastic material in 
sheet form is then brought into contact with a heated 
forming screen. The forming screen is preferably an ap- 
ertured wire mesh screen having the desired aperture 
size, pattern and configuration. A vacuum is used to 
drawthe heated film againsttheformingscreen, thereby 
forming the film into the desired pattern and having the 
desired hole sizes. While the vacuum is still being ap- 
plied to the film, a jet of hot air is passed over the film. 
The hot air jet perforates the film in a pattern corre- 
sponding to the pattern and size of apertures intheform- 
ing screen. 

[0063] Fluid-permeable sheets prepared in the man- 
ner of U.S. Pat. No. 4,324,246, supra, are conveniently 
referred to as "formed films." The caliper of such films 
is important since, if the caliper is too great, liquid may 
accumulate in the apertures and not readily pass there- 
through. For the manufacture of fluid absorbent articles 
such as diapers, catamenials, incontinence articles, and 
the like, the sheets typically have a caliper of less than 
about 0.075 cm, or preferably less than about 0.064 cm. 
[0064] Another formed-film sheet material useful 
herein is the resilient, 3-dimensional web exhibiting a 
fiber-like appearance and tactile impression, comprising 
a fluid-impervious plastic material; with said web having 
a multiplicity of apertures, the apertures being defined 
by a multiplicity of intersecting fiber-like elements, all as 
disclosed in U.S. Pat. No. 4,342,314, supra. The Radel 
and Thompson sheet materials can be prepared using 
hydrophobic plastics such as polyethylene, polypropyl- 
ene, PVC, and the like, and are well-known for use in 
fluid absorbent products such as catamenials, and the 
like. 

[0065] Yet another type of sheet material useful here- 



in is described in U.S. Pat. No. 3,929,135, supra, and 
consists of hydrophobic polymer films having holes 
which are in the form of tapered capillaries. These "ta- 
pered capillary" sheets are also known for use in fluid 

5 absorbent articles, including adult incontinence articles. 
They may be prepared from various hydrophobic poly- 
mers, as mentioned hereinabove; typically, low density 
polyethylene having thickness of from 0.0025 to 0.0051 
cm is employed. 

10 [0066] Reference to U.S. Pat. No. 3,929,135, supra, 
can be made in order to further visualize tapered capil- 
lary sheets. In use, the apices of the capillaries in such 
tapered capillary topsheets are in contact with the un- 
derlying fluid absorbent core material. Generally, ta- 

15 pered capillaries are in theform of a frustrum of a conical 
surface, but it is to be understood that any generally ta- 
pered structure, such as a frustrum of a pyramid or the 
like with a triangu lar, square, or polygonal base, is within 
the term "tapered capillary"; circular tapered capillaries, 

20 however, are used in this description for convenience. 
It is also to be understood that the tapered capillaries 
can be asymmetric (i.e. , the angle of taper on one side 
can be different from that on another side) and that the 
angle of taper can change continuously (i.e., be curved) 

25 over the distance from base to apex. In the latter case, 
the angle of taper is defined as the angle of the tangent 
to the side of the capillary at its point of minimum apex 
opening dimension. The angle of taper suitable for use 
in topsheets is from about 1 0° to about 60°. 

30 [0067] Base opening dimension of the capillaries is 
defined as the maximum open measurement in the 
plane of topsheet at said tapered capillary. Apex open- 
ing dimension is defined as the maximum open meas- 
urement in the apex of said tapered capillary, which 

35 apex is remote from the plane of the topsheet. When the 
tapered capillary is in the form of a frustrum of a conical 
surface, the base and apex opening dimensions are, re- 
spectively, the base diameter and the apex diameter. 
Base diameter and apex diameter are hereinafter used 

40 interchangeably with, respectively, base opening di- 
mension and apex opening dimension. 
[0068] The tapered capillary apex diameter is a diam- 
eter which will allow liquid to readily pass from the sur- 
face of the topsheet to the underlying fluid absorbent 

45 core. The apex diameter is from about 0.004 to about 
0.100 inch (0.010 to 0.254 centimeter), preferably from 
about 0.005 to about 0.020 inch (0.013 to 0.051. cen- 
timeter). 

[0069] The tapered capillary base diameter is select- 
50 ed to satisfy two criteria. The first of these is the subjec- 
tive feel of the surface of the topsheet which contacts 
the skin of the user. It has been discovered that polyeth- 
ylene can be made to exhibit pleasing, clothlike, non- 
waxy attributes when the base diameter is within the 
55 range from about 0.006 to about 0.250 inch (0.015 to 
0.635 centimeter). Preferably, the base diameter should 
be within the range of from about 0.030 to about 0.060 
inch (0.076 to 0.152 centimeter). The second criterion 
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is that the capillary base diameter be small enough to 
allow an expected liquid droplet to bridge across at least 
one capillary. This criterion is satisfied by the above di- 
mensions for disposable diapers and sanitary items. 
[0070] The height of the tapered capillary is defined 
as the distance between the outermost surface of the 
topsheet (i.e., that surface which normally contacts the 
skin of the user) and the apex of the tapered capillary. 
This height, of course, depends upon apex diameter, 
base diameter, and angle of taper which have been se- 
lected as hereinbefore described. The height of the ta- 
pered capillary should provide a structure with a mini- 
mum tendency to collapse in use. The characteristics of 
the material of construction of the topsheet in large 
measure determine suitable ranges for the height. 
When the topsheet is low density polyethylene of from 
0.001 to 0.002 inch (0.003 to 0.005 cm) thickness and 
apex diameter and base diameter are in the preferred 
range, and angle of taper a is in its critical range, the 
height of the tapered capillary can be from about 0.003 
to about 0.159 inch (0.008 to 0.404 centimeter). 
[0071 ] A state of relative dryness on the surface of the 
topsheet implies that most of the liquid which contacts 
the topsheet is transferred through it to the fluid absorb- 
ent element. This in turn implies that each isolated drop- 
let of fluid in contact with the topsheet must be in contact 
with the base diameter of a tapered capillary. This state 
of affairs can best be achieved if the land area (the area 
of the topsheet that exists between the bases of the ta- 
pered capillaries) is maintained at a minimum. The min- 
imum limiting value is the case where conical tapered 
capillaries or pyramidal tapered capillaries are provided 
in close packed array (where the periphery of the base 
of each capillary is in contact on all sides with the pe- 
riphery of the base of adjacent capillaries). The pre- 
ferred arrangement of minimum land area tends to in- 
sure that an individual droplet will contact at least one 
tapered capillary. A preferred arrangement in disposa- 
ble diapers is where the tapered capillaries as herein- 
before described are in ordered arrangement with from 
about 30 to about 1500 tapered capillaries per square 
inch of topsheet (5 to 231 per square centimeter). 
[0072] U.S. Pat. No. 4,629,643, Curro and Linman ; is- 
sued Dec. 16, 1986, discloses a microapertured poly- 
meric film with improved tactile impression, which can 
also be used in the articles of this invention. 
[0073] A highly-preferred fluid-permeable formed-film 
sheet material which can be employed in the articles of 
this invention is disclosed in U.S. Pat. No. 4,463,045, 
Ahr et al., issued July 31 . 1 984, and reference can be 
made to that patent to further assist visualization of the 
Ahr et al. structures. 

[0074] In general terms, the sheets provided by U.S. 
Pat. No. 4,463,045, supra, are designed not only to pro- 
vide a desirable cloth-like tactile impression, but also to 
substantially eliminate surface gloss. Thus, sheets 
made of plastic do not have an undesirably shiny, "pla- 
sticky" appearance. 



[0075] "One-way" sheets whose back faces are treat- 
ed with hydrophilic latex are described in U.S. Pat. No. 
4,735,843, Noda, issued April 5, 1988, and these can 
also be employed herein. 
5 [0076] In addition to the sophisticated apertured ma- 
terials mentioned hereinabove, hydrophobic sheet ma- 
terials having simple holes punched therethrough may 
also be used. 

[0077] It will be understood from the foregoing thatthe 

10 aforesaid, preferred, "sheet" or "film" materials are sub- 
stantially different from fibrous nonwoven materials, 
which are characterized by a large number of fibers 
which overlap each other throughout the thickness of 
the material. Moreover, such sheet materials are made 

15 from materials (preferably, hydrophobic thermoplastic 
polymeric materials) which provide a clean-appearing, 
stain-resistant or "non-staining" surface, in use. 
[0078] Other topsheet materials which can be used 
herein include, for example, various nonabsorbent fi- 

20 brous or filamentous network sheets which are aque- 
ous-fluid-permeable by virtue of a multiplicity of holes or 
channels passing therethrough. Such sheet materials 
can be prepared by methods well-described in the pat- 
ent literature. For example, according to the process of 

25 U.S. Pat. No. 4,636,419, Madsen et al., issued Jan. 13, 
1987, sheets comprising a network of ribboned fila- 
ments of two dissimilar chemical types, and with two dis- 
similar melting or softening points, are contacted and 
cooled to allow the formation of a network sheet char- 

30 acterized by said different transverse and longitudinal 
polymer materials. 

[0079] Another sheet material useful herein is the fo- 
raminous net comprising a reticular network of polymer- 
ic filaments, said net comprising two arrays of filaments 

35 oriented at a displacement angle of 20-90 degrees. Ref- 
erence can be made to European Pat. Application 
0215417, Sneyd et al., filed Sept. 6, 1986, to further as- 
sist visualization of this sheet. The aforesaid sheet ma- 
terials can be prepared using hydrophobic plastics such 

40 as polyethylene, 0 polypropylene, PVC, and the like, 
and are well-known for use in absorbent products such 
as catamenials, and the like. Such sheet materials typ- 
ically have a basis weight of 0.5-5.0 ounces/yd 2 (0.001 6 
g/cm 2 - 0.016 g/cm 2 ), a caliper of 5-25 mils (12.7 10" 5 m 

45 to 63.5 1 0" 5 m), an open area of 30-80% and a mesh of 
20-40. 

[0080] The size of topsheet is dictated by the product 
design and the size of the wearer. It can be ascertained 
by those skilled in the art. 

50 

II. C. Backing Sheet 

[0081] One major function of the backing sheet (or 
backsheet) is to prevent body fluids from escaping from, 
55 e.g., disposable diaperorcatamenial products, and soil- 
ing the wearer's outer garments and other surfaces in 
contact with said products. Any compliant, non-irritating, 
planar material which is impermeable to body fluids can 
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be used as backsheet. Suitable materials are described 
with particularity in the hereinbefore incorporated pat- 
ents and patent application. A preferred backsheet is 
formed from polyethylenefilm having athickness of from 
about 0.001 to about 0.5 mm, preferably from about 
0.012'to about 0.051 mm. 

[0082] Flushable or biodegradable backing sheets 
can also be used, e.g., with pantiliner devices herein. 
[0083] The size of the backsheet is dictated by the ex- 
act product design selected and the size of the intended 
wearer; it can be readily ascertained by those skilled in 
the art. 

II. D. Optional Retaining Means 

[0084] The fluid absorbent structures herein can op- 
tionally, but preferably, be provided with means to hold 
them in place on or near the user's body to allow the 
structures to perform their intended function. For exam- 
ple, diapers and incontinence garments can be provided 
with well-known commercially-available tape fasteners. 
Sanitary napkins can be provided with glue stripes fac- 
ing outward on their backsheet in well-known fashion. 
Various pins, clips and fasteners of well-known types 
can optionally be employed. The retaining means also 
provide an additional benefit in that they can contain the 
body fluids in a more enclosed space. As a conse- 
quence, the malodor is also contained and more readily 
absorbed and removed by the solubilized cyclodextrin. 

II. E. Incorporation of Cyclodextrin into Absorbent 
Articles 

[0085] Small particle size, uncomplexed cyclodextrin 
can be applied to the fluid absorbent articles by uniform- 
ly sprinkling, mixing, or distributing the cyclodextrin pow- 
der onto the fluid absorbent materials. 
[0086] However, it is commonly known that when in 
use, the body fluid is not normally distributed to the 
whole fluid absorbent article, e.g., diaper, but usually lo- 
calized in a portion of the article. Actually, modern dis- 
posable diapers are designed with a concentration of 
the fluid absorbent material at different locations de- 
pending on the sex of the wearers. Similarly, it is not 
necessary to apply the uncomplexed cyclodextrin to the 
entire fluid absorbent article. Preferably, uncomplexed 
cyclodextrin powder is applied to areas most likely to be 
wetted by body fluids to avoid waste in the areas which 
do not normally receive the body fluids. 
[0087] Furthermore, when distributed as a dry pow- 
der, the cyclodextrin particles may shift away from the 
preferred locations, and moved to the areas where they 
have less chance to be solubilized by the body fluids, 
and become less effective. The shifting happens both 
during the manufacturing processes, e.g., folding, and 
packaging of the articles, and during later steps, e.g., 
transportation, and unfolding and refolding of the fluid 
absorbent article in use. Therefore, it is preferred to pro- 



vide a means to immobilize the uncomplexed cyclodex- 
trin powder to the preferred locations in the fluid absorb- 
ent articles. 

[0088] One preferred method is an in situ and rapid 
5 crystallization wherein the fluid absorbent materials 
and/or nonwoven topsheets are impregnated with a sat- 
urated aqueous solution of uncomplexed beta-cyclo- 
dextrin. Upon drying, the cyclodextrin crystallizes out as 
small particles adhering to the absorbent material and 
10 is immobilized on said material. This can be done small- 
scale in the laboratory by applying, e.g., spraying, the 
cyclodextrin solution onto the already formed and dry 
absorbent fiber web, or in a production plant where the 
cyclodextrin or its solution is treated on the wet fiber 
15 web. For the gellant; it is preferred to apply the cyclo- 
dextrin solution to the wet gellant when it is made in the 
plant. 

[0089] Another preferred method is to use a water- 
soluble binder to attach the cyclodextrin powder to the 

20 fluid absorbent materials and/or topsheets. The water- 
soluble binders are preferably polymeric. They can be 
low melting polymers such as polyethylene glycols 
(PEG), poly(ethylene glycol) methyl ethers, or mixtures 
thereof. They can also be high melting polymers such 

25 as polyvinyl alcohols, polyacrylic acids, or polyvinylpyr- 
rolidone. 

[0090] Preferred low melting water-soluble PEG ma- 
terials have the general formula RO-(CH 2 CH 2 0) n -R 
wherein each R is a hydrogen radical, a C|-C 4 alkyl rad- 

30 ical, or mixtures of such radicals, and have an average 
molecular weight (MW) of from about 600 to about 
20,000 (n is from about 13 to about 450). More preferred 
PEG materials are polyethylene glycols, poly(ethylene 
glycol) methyl ethers, or mixtures thereof, with MW of 

35 from about 1,000 to about 9,000 (n from about 20 to 
about 200), more preferably from about 1 ,400 to about 
4,500 (n from about 30 to about 100). The weight ratio 
of the uncomplexed cyclodextrin to the PEG material is 
from about 3:1 to about 1 :5, preferably from about 2:1 

40 to about 1 :3. 

[0091] A preferred process of attaching cyclodextrin 
powder involves admixing solid uncomplexed small- 
particle-sized cyclodextrin powder with a molten hy- 
drophilic PEG material. The molten mixture can be 

45 sprayed directly to the dry fluid absorbent materials or 
topsheets, then letting the droplets solidify on said ma- 
terials or nonwoven topsheets. Another preferred meth- 
od is to pulverize the solidified cyclodextrin/binder mix- 
ture into small particles first. Said particles can then be 

50 attached and immobilized to the surface of the fluid ab- 
sorbent materials orthe nonwoven topsheets by distrib- 
uting the particles on said surface; melting said particles 
by, e.g., a heat source, and then resolidifying to bind said 
particles to said surface. At the cyclodextrin to the PEG 

55 material weight ratio of from about 3:1 to about 1 :3, the 
molten mixture can be solidified to room temperature 
then pulverized at room temperature or cryogenically. 
At the uncomplexed cyclodextrin to the PEG material 
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weight ratio of from about 1 :2 to about 1 :5, the molten 
mixture can be prilled by, e.g., spray drying, marumar- 
izing, etc., into solid prills. The solid uncomplexed cy- 
clodextrin/PEG material mixture particles preferably 
have sizes of from about 1 0 ujti to about 1 ,000 jxm , more 
preferably from about 20 ujti to about 600 um 
[0092] Another preferred process comprises blending 
the uncomplexed cyclodextrin powder with an aqueous 
solution of a high melting, water-soluble polymer, such 
as polyvinyl alcohols, polyacrylic acids, and polyvi- 
nylpyrrolidone. The aqueous mixture is distributed, e.g., 
by spraying, to the fluid absorbent materials or the non- 
woven topsheets, then the resulting combination is 
dried, and thus attaching the cyclodextrin to said fluid 
absorbent materials or topsheets. Preferred MW of said 
polymers are from about 1 ,000 to about 200,000; more 
preferred are from about 2,000 to about 100,000. 
[0093] It is essential that at least an effective amount 
of the uncomplexed, small size cyclodextrin be attached 
to the article. Effective amounts are typically in the range 
of from about 0.01 gto about 20 g, preferably from about 
0.02.g to about 15 g, more preferably from about 0.03 
g to about 10 g per article. 

[0094] The following are non-limiting examples of the 
forms of uncomplexed cyclodextrin particles that can be 
used in the articles of present invention. 

Cyclodextrin/PEG Particles 1 

[0095] Solid cyclodextrin/polyethylene glycol parti- 
cles are prepared as follows. One part of the uncom- 
plexed cyclodextrin with small particle size is mixed thor- 
oughly with about 1 part of molten polyethylene glycol 
with an average MW of about 3,400, at about 70°. The 
composition solidifies upon cooling, and is cryogenically 
ground with dry ice. The resulting solid cyclodextrin/pol- 
yethylene glycol particles are sorted to get particle size 
of less than about 500 jam. 

Cyclodextrin/PEG Particles 2 

[0096] Solid cyclodextrin/polyethylene glycol parti- 
cles are prepared as follows. One part of the uncom- 
plexed cyclodextrin with small particle size is mixed thor- 
oughly with about 3 parts of molten polyethylene glycol 
with an average MW of about 1 ,450, at about 80°. The 
molten composition is atomized in a spray drying tower 
to obtain solid particles. Solid particles solidify on the 
wall of the tower and are removed for particle size clas- 
sification. Some particles have sizes larger than about 
500 |xm are ground further to reduce the particle size by 
cryogenic grinding with dry ice. 

Cyclodextrin/PEG Particles 3 

[0097] Solid cyclodextrin/polyethylene glycol mono- 
methyl ether particles are made similarly to those of Ex- 
ample 2, using polyethylene glycol mono-methyl ether 



of average MW of about 5,000. 

III. Optional Adjunct Odor-Controlling Materials 

5 [0098] The articles of this invention optionally contain, 
in addition to uncomplexed, small particle size cyclodex- 
trins, an effective, i.e., odor-controlling, amount of vari- 
ous additional adjunct odor-controlling materials. Incor- 
porating adjunct odor-controlling materials will enhance 
10 cyclodextrin's capacity for controlling odors, as well as 
the range of odor types being controlled. Such materials 
include, for example, zeolites, activated carbon, 
kieselguhr, and water-soluble antibacterial compounds, 
such as cetyl pyridinium chloride, zinc chloride, copper 
15 salts, copper ions, chlorhexidine, quaternary ammoni- 
um compounds, chelating agents, parabens, chitin, pH 
buffered materials, and the like. Especially preferred is 
zeolite material having "intermediate" silicate/aluminate 
ratios (vide infra). Such materials typically are present 
20 at a level of from about 0.01 g to about 1 5 g, more pref- 
erably from about 0.1 g to about 1 0 g, in fluid absorbent 
articles of thetype disclosed herein to provide additional 
odor control benefits. Some partially neutralized hydro- 
gel-forming absorbent gelling materials, such as poly- 
ps acrylate gelling material and acrylate grafted starch gel- 
ling material (vide infra), are also useful to control cer- 
tain amine-type odors. These materials are discussed 
in II. A. under Fluid Absorbent Material because they 
also function as a substrate for the other odor controlling 
30 agents. 

III. A. Zeolite Odor-Controlling Agent 

[0099] In general terms, traditional zeolites comprise 
35 an alum in ate/silicate framework, with associated cati- 
ons, M, providing overall electrical neutrality. Empirical- 
ly, the zeolite framework can be represented as 

x AI0 9 . y SiOp 

40 d 7 * 

and the electrically neutral zeolite as 

45 x/n M . x AI0 2 . y Si0 2 . z H 2 0 

wherein: x and y are each integers, M is a cation and n 
is the charge on the cation. As noted by the empirical 
formula, zeolites may also comprise waters of hydration 

50 (z H 2 0). M can be a wide variety of cations, e.g., Na+ 
K+, NH 4 +, alkylammonium, heavy metals, and the like. 
[0100] A preferred class of zeolites is characterized 
as "intermediate" silicate/aluminate zeolites. The "inter- 
mediate" zeolites are characterized by Si0 2 /AI0 2 molar 

55 ratios of less than about 1 0. Typically, the molar ratio of 
Si0 2 /AI0 2 will range from about 2 to about 10. The in- 
termediate zeolites have three advantages over "high" 
zeolites, disclosed in U.S. Pat. Nos. 4,795,482 and 
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4,826,497. First, the intermediate zeolites have a higher 
capacity for amine-type 1 odors which is important for 
controlling urine and menses odors. Second, the inter- 
mediate zeolites have a larger surface area (700-800 
m 2 /g) than high zeolites (about 400 m 2 /g). Therefore, 
less intermediate zeolite is needed to absorb a given 
amount of odor on a weight to weight basis. Third, inter- 
mediate zeolites are more moisture tolerant and retain 
more odor-absorbing capacity in the presence of water. 
[0101] A wide variety of intermediate zeolites suitable 
for use herein are commercially available as VALFOR 
CP301-68, VALFOR 300-63, VALFOR CP300-35 and 
VALFOR CP300-56, from PQ Corporation, and the 
CBV100 series (other than Mordenite, as noted below) 
of zeolites from Conteka. 

[01 02] The zeolites used herein are not of the fibrous 
type, e.g., various Mordenites, and some types of Y ze- 
olites, since these may cause asbestos-type safety is- 
sues. Accordingly, the term "zeolite" as used herein is 
intended to encompass only the non-fibrous zeolites. 
While some naturally-occurring zeolites meet the objec- 
tives, thesynthetic zeolites of the types available in com- 
merce are generally more preferred. 
[0103] Even though intermediate zeolites are pre- 
ferred, high zeolites can be optionally employed in com- 
bination with the intermediate ratio zeolites. High zeo- 
lites include, for example, the well-known "molecular 
sieve" zeolites of the ZSM, beta zeolite, etc., type (gen- 
erally in the 1 -1 0 jxm particle size range) and the zeolite 
materials marketed under the trade name ABSCENTS 
by the Union Carbide Corporation and UOP. ABS- 
CENTS are typically available as a white powder in the 
3-5 jxm particle size range (See: ABSCENTS, A New 
Approach for Odor Control by A. J. Gioffre, copyright 
1 988 by the Union Carbide Corporation). Such materials 
are preferred over the "intermediate" zeolites for control 
of odors associated with sulfur compounds, e.g., thiols, 
mercaptans. 

[0104] Various other modified zeolite-type materials 
which can be used, such as the manganese-aluminum- 
phosphorus-silicon-oxide molecular sieves and other 
zeolite odor-controlling compositions, are described in 
U.S. Pat. No. 4,793 : 833, Lok et al., U.S. Pat. Nos. 
4,604,110, 4,437,429, and 4,648,977. 

III. B. Carbon Odor-Controlling Agent 

[0105] The carbon material employed herein is the 
material well known in commercial practice as an ad- 
sorbent for organic molecules and/or for air purification 
purposes. Carbon suitable for use herein is available 
from a variety of commercial sources undertrade names 
such as CALGON Type "CFG", Type "PCB," Type 
"SGL", Type "CAL", and Type "0L". Often, such carbon 
material is referred to simply as "activated" carbon or 
"activated" charcoal. Typically, it is available in the form 
of extremely fine, dusty particles (e.g., about 0.1 -300 jxm 
having large surface areas (about 200 to several thou- 



sand m 2 /g). It is to be understood that any of the "air 
purifying" or "activated" carbons of commerce can be 
used. 

[0106] In the event the zeolites herein are optionally 
5 to be used in conjunction with the activated carbon, it is 
preferred (for aesthetics reasons) to coat the carbon 
with the zeolite using a binder. 

III. C. Other Adjunct Odor-Controlling Agent 

[0107] Other odor-controlling agents include 
kieselguhr, and water-soluble antibacterial compounds, 
such as cetyl pyridinium chloride, zinc chloride, copper 
salts, copper ions, chlorhexidine, quaternary ammoni- 
um compounds, chelating agents, parabens, chitin, pH 
buffered materials, and the like. 

IV. Optional Moisture- Activated Encapsulated Perfumes 

[01 08] The articles of this invention contain optionally 
an effective amount of various moisture-activated en- 
capsulated perfume particles. Such materials include, 
for example, cyclodextrin/perfume inclusion complexes, 
polysaccharide cellular matrix perfume microcapsules, 
and the like. In these materials the perfumes are con- 
tained and kept from interacting with and from depleting 
the odor-absorbing materials before the product is used, 
and are released when the materials are wetted, to pro- 
vide a pleasant odor signal in use. Especially preferred 
are cyclodextrin inclusion complexes of volatile per- 
fumes, with particle size of less than about 12 ujti. 

IV. A. Perfumes 

[0109] The perfume ingredients are the conventional 
ones known in the art. Selection of any perfume com- 
ponent, or amount of perfume, is based on functional 
and aesthetic considerations. Preferred perfume com- 
ponents are the highly volatile, and the moderately vol- 
atile perfume ingredients, more preferably the highly 
volatile, low boiling ingredients. 

[0110] The highly volatile, low boiling, perfume ingre- 
dients typically have boiling points of about 250°C or 
lower. These highly volatile perfume ingredients are 
fleeting and are quickly lost as they are released. Many 
of the more moderately volatile perfume ingredients are 
also quickly lost. The moderately volatile perfume ingre- 
dients are those having boiling points of from about 
250°Cto about 300°C. Many of the perfume ingredients 
as discussed hereinafter, along with their odor charac- 
ters, and their physical and chemical properties, such 
as boiling point and molecularweight, are given in "Per- 
fume and Flavor Chemicals (Aroma Chemicals)," Stef- 
fen Arctander, published by the author, 1969. 
[0111] Examples of the highly volatile, low boiling, 
perfume ingredients are: anethole, benzaldehyde, ben- 
zyl acetate, benzyl alcohol, benzyl formate, iso-bornyl 
acetate, camphene, cis-citral (neral), citronellal, cit- 
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ronellol. citronellyl acetate, paracymene, decanal, dihy- 
drolinalool, dihydromyrcenol, dimethyl phenyl carbinol, 
eucalyptol, geranial, geraniol, geranyl acetate, geranyl 
nitrile, cis-3-hexenyl acetate, hydroxycitronellal, d- 
limonene, linalool, linalool oxide, linalyl acetate, linalyl 
propionate, methyl anthranilate, alpha-methyl ionone, 
methyl nonyl acetaldehyde, methyl phenyl carbinyl ac- 
etate, laevo-menthyl acetate, menthone, iso-menthone, 
myrcene, myrcenyl acetate, myrcenol, nerol, neryl ace- 
tate, nonyl acetate, phenyl ethyl alcohol, alphapinene, 
beta-pinene, gamma-terpinene, alpha-terpineol, beta- 
terpineol, terpinyl acetate, and vertenex (para-tertiary - 
butyl cyclohexyl acetate). Some natural oils also contain 
large percentages of highly volatile perfume ingredients. 
For example, lavandin contains as major components: 
linalool; linalyl acetate; geraniol; and citronellol. Lemon 
oil and orange terpenes both contain about 95% of d- 
limonene. 

[0112] Examples of moderately volatile perfume in- 
gredients are: amyl cinnamic aldehyde, iso-amyl sali- 
cylate, beta-caryophyllene, cedrene, cinnamic alcohol, 
coumarin, dimethyl benzyl carbinyl acetate, ethyl vanil- 
lin, eugenol, iso-eugenol, flor acetate, heliotropine, 
3-cis-hexenyl salicylate, hexyl salicylate, filial (para-ter- 
tiarybutyl-alpha-methyl hydrocinnamic aldehyde), gam- 
mamethyl ionone, nerolidol, patchouli alcohol, phenyl 
hexanol, betaselinene, trichloromethyl phenyl carbinyl 
acetate, triethyl citrate, vanillin, and veratraldehyde. Ce- 
darwood terpenes are composed mainly of alpha-ce- 
drene, beta-cedrene, and other C 15 H 24 sesquiterpenes. 

IV. B. Perfume Inclusion Complexes Formation 

[01 1 3] The perfume/cyclodextrin inclusion complexes 
are formed in any of the ways known in the art. Typically, 
the complexes are formed either by bringing the per- 
fume and the cyclodextrin together in a suitable solvent, 
e.g., water, or, preferably, by kneading/slurrying the in- 
gredients together in the presence of a suitable, prefer- 
ably minimal, amount of solvent, preferably water. The 
kneading/slurrying method is particularly desirable be- 
cause it results in smaller particles so that there is less, 
or no, need to reduce the particle size. In addition, less 
solvent is needed and therefore less separation of the 
solvent is required. Disclosures of complex formation 
can be found in Atwood, J.L., J.E.D. Davies & D.D. Mac- 
Nichol, (Ed.): Inclusion Compounds, Vol. Ill , Academic 
Press (1984), especially Chapter 11, Atwood, J.L. and 
J.E.D. Davies (Ed.): Proceedings of the Second Inter- 
national Symposium of Cyclodextrins Tokyo, Japan, 
(July, 1984), and J. Szejtli, Cyclodextrin Technology , 
Kluwer Academic Publishers (1988). 
[0114] In general, perfume/cyclodextrin complexes 
have a molar ratio of perfume compound to cyclodextrin 
of about 1 :1 . However, the molar ratio can be either high- 
er or lower, depending on the size of the perfume com- 
pound and the identity of the cyclodextrin compound. 
The molar ratio can be determined by forming a satu- 



rated solution of the cyclodextrin and adding the per- 
fume to form the complex. In general the complex will 
precipitate readily. If not, the complex can usually be 
precipitated by the addition of electrolyte, change of pH , 

5 cooling, etc. The complex can then be analyzed to de- 
termine the ratio of perfume to cyclodextrin. 
[0115] As stated hereinbefore, the actual complexes 
are tetermined by the size of the cavity in the cyclodex- 
trin and the size of the perfume molecule. Desirable 

10 complexes can be formed using mixtures of cyclodex- 
trins since perfumes are normally mixtures of materials 
that vary widely in size. It is usually desirable that at least 
a majority of the material be alpha-, beta-, and/or gam- 
ma-cyclodextrin, more preferably beta-cyclodextrin. 

15 The content of the perfume in the beta-cyclodextrin 
complex is typically from about 5% to about 15%, more 
preferably from about 7% to about 12%. 
[01 1 6] Continuous complexation operation usually in- 
volves the use of supersaturated solutions, kneading/ 

20 slurrying method, and/or temperature manipulation, e. 
g., heating and then either cooling, freeze-drying, etc. 
The complexes are dried to a dry powder to make the 
desired composition. In general, the fewest possible 
process steps are preferred to avoid loss of perfume. 

25 

IV. C. Complex Particle Size 

[01 17] The small particles, i.e., those having a particle 
size of less than about 1 2 ujti, preferably less than about 
30 1 o jxm, more preferably less than about 8 ujti, and even 
more preferably less than about 5 jam, are desirable for 
improving the release, especially the speed of release, 
of the perfume when the complexes are wetted. 
[0118] The particle size is typically between about 
35 0.001 and 1 0 jim, preferably between about 0.05 and 5 
Hjm. It is highly desirable that at least an effective amount 
of the perfume be in complexes having the said particle 
sizes. It is desirable that at least about 75%, preferably 
at least about 80% and more preferably at least about 
40 90% of the complex that is present have the said particle 
sizes. It is even better if essentially all of the complex 
has the said particle sizes. 

[0119] These small particles are conveniently pre- 
pared by kneading methods and/or grinding techniques. 
45 Cyclodextrin complexes with large particle sizes can be 
pulverized to obtain the desired smaller particles of less 
than about 12 \xm by using, e.g., afluid energy mill. Ex- 
amples of fluid energy mills are theTrost Air Impact Pul- 
verizers, sold by Garlock Inc., Plastomer Products, 
50 Newtown, Pennsylvania; the Micronizer fluid energy 
mills sold by Sturtevant, Inc., Boston, Massachusetts; 
and the Spiral Jet Mill sold by Alpine Division, MicroPul 
Corporation (Hosokawa Micron International, Inc.), 
Summit, New Jersey. 
55 [0120] As used herein, the particle size refers to the 
largest dimension of the particle and to the ultimate (or 
primary) particles. 

[0121] Methods for determination of particle sizes of 



35 



40 



45 



50 



13 



25 



EP 0 691 856 B1 



26 



the cyclodextrin/perfume inclusion complexes are simi- 
lar to those for uncomplexed cyclodextrin particles, vida 
supra. Care should be taken to avoid contact of the cy- 
clodextrin/perfume complex particles with an excessive 
amount of water to prevent unwanted particle dissolu- 
tion and perfume release. 

IV. D. Incorporation of Cyclodextrin/Perfume Complex 
Particles into Absorbent Articles 

[0122] Small particle size cyclodextrin/perfume com- 
plex particles can be applied to the fluid absorbent arti- 
cles similarly to the application of uncomplexed cyclo- 
dextrin particles, as described hereinbefore. The dry cy- 
clodextrin/perfume complex powder can be 'sprinkled, 
mixed or distributed onto the fluid absorbent materials. 
It is also preferred to have the cyclodextrin/perfume 
complex powder applied to areas where there is the 
most chance to have contact with the body fluids or other 
malodor-generating fluids. Similarly, it is preferred to 
provide a means to immobilize the cyclodextrin/perfume 
complex particles to the preferred locations in the fluid 
absorbent articles. Unlike the case of uncomplexed cy- 
clodextrin powder, the immobilization methods for the 
cyclodextrin/perfume complex powder should not in- 
volve an excessive amount of water, to avoid premature 
release of perfume before the article is used. 
[0123] A preferred process of attaching cyclodextrin/ 
perfume complex powder to the substrates is the use of 
a water-soluble binder, preferably a low melting poly- 
meric binder. Preferred binders are polyethylene glycols 
(PEG), poly(ethylene glycol) methyl ethers, and mix- 
tures thereof, as disclosed hereinbefore for uncom- 
plexed cyclodextrin powder. 

[0124] Another preferred method is to apply the cy- 
clodextrin/perfume complex slurry to the fluid absorbent 
materials and/or nonwoven topsheets. Upon drying, the 
small particles of the cyclodextrin complex adhere to the 
absorbent material and are immobilized on said materi- 
al. This can be done, e.g., by spraying the cyclodextrin/ 
perfume complex slurry onto the already formed and dry 
absorbent fiber web. It is also preferred to add a water- 
soluble polymeric binder to the complex slurry after the 
complex has been formed and before the slurry is ap- 
plied to the substrate. 

[0125] The optional perfume signal is obtained by in- 
corporating at least an effective amount of the small size 
cyclodextrin/perfume complex particles into the article. 
Effective amounts are typically in the range of from 
about 0.005 g to about 1 0 g, preferably from about 0.01 
g to about 3 g, more preferably from about 0.03 g to 
about 1 g, per article. 

[0126] Following are non-limiting examples of the 
forms of cyclodextrin/perfume complexes that can be ih- 
corporated in the article of the present invention. 
[0127] A perfume used in the following examples is 
as follows: 



Volatile Perfume Composition 


Component 


Wt.% 


Alpha Pinene 


5.0 


Cedarwood Terpenes 


20.0 


Dihydro Myrcenol 


10.0 


Eugenol 


5.0 


Lavandin 


15.0 


Lemon Oil CP 


10.0 


Orange Terpenes 


15.0 


Phenyl Ethyl Alcohol 


20.0 


Total 


100.0 



[0128] A mobile slurry is prepared by mixing about 1 
kg of beta-cyclodextrin and about 1 ,000 ml of water in 
a stainless steel mixing bowl of a KitchenAid mixer using 
a plastic coated heavy-duty mixing blade. Mixing is con- 
tinued while about 1 75 g of the perfume is slowly added. 
The liquid-like slurry immediately starts to thicken and 
becomes a creamy paste. Stirring is continued for about 
30 minutes. The paste is now dough-like in appearance. 
About 500 ml of water is added to the paste and blended 
well. Stirring is then resumed for about an additional 30 
minutes. During this time the complex again thickens, 
although not to the same degree as before the additional 
water is added. The resulting creamy complex is spread 
in a thin layer on a tray and allowed to air dry. This pro- 
duces about 1 1 00 g of granular solid which is ground to 
a fine power. The complex retains some free perfume 
and still has a residual perfume odor. 

Complex 2 

[0129] The last traces of water in Complex 1 are re- 
moved by freeze drying, after which Complex 1 loses 
about 1% of its weight. Examination of the complex par- 
ticles by scanning electron microscopy shows that prac- 
tically all of the ultimate (primary) particles of the com- 
plex have particle sizes less than about 5 jim. The re- 
sulting solid is washed with diethyl ether to remove the 
residual uncomplexed perfume. The last traces of ether 
are removed in vacuo to give Complex 2 as a white pow- 
der which is odorless when dry but produces the fra- 
grance of the perfume when added to water. 



[0130] A mobile slurry is prepared by mixing about 
600 g of beta-cyclodextrin and 600 ml of water in a stain- 
less steel mixing bowl of a Kitchen Aid® mixer using a 
55 plastic coated heavy duty mixing blade. Mixing is con- 
tinued while about 105 g of the perfume is slowly added. 
The liquid-like slurry immediately starts to thicken and 
becomes a creamy paste. Stirring is continued for about 



50 Slurry 1 
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30 minutes. About 1 ,200 ml of water is slowly added to 
the slurry with stirring. The stirring continues for about 
an additional 30 minutes to give a liquid Slurry 1 . 

Slurry 2 

[0131] A mobile slurry in prepared similarly to that of 
Slurry 1, except that the additional 1,200 ml of water 
contains about 20 g of dissolved polyethylene glycol 
with molecular weight of about 3,400. 

Complex Particles 1 

[01 32] Solid cyclodextrin/perfume complex/polyethyl- 
ene glycol particles are prepared as follows. One part 
of Complex 1 is mixed thoroughly with about 1 part of 
molten polyethylene glycol with an average M W of about 
3,400, at about 70°. The composition solidifies upon 
cooling, and is cryogenically ground with dry ice. The 
resulting solid cyclodextrin/perfume complex/polyethyl- 
ene glycol particles are sorted to get particle size of less 
than about 500 u,m. 

Complex Particles 2 

[01 33] Solid cyclodextrin/perfume complex/polyethyl- 
ene glycol particles are prepared as follows. One part 
of Complex 1 is mixed thoroughly with about 3 parts of 
molten polyethylene glycol with an average M W of about 
1 ,450, at about 80°. The molten composition is atomized 
in a spray drying tower to obtain solid particles. Solid 
particles solidify on the wall of the tower and are re- 
moved for particle size classification. Particles larger 
than about 500 ujti are ground further to reduce the par- 
ticle size by cryogenic grinding with dry ice. 

IV. E. Matrix Perfume Microcapsules 

[0134] Water-soluble cellular matrix solid particles 
containing perfume stably held in the cells. The water- 
soluble matrix material comprises mainly polysaccha- 
ride and polyhydroxy compounds. The polysaccharides 
are preferably higher polysaccharides of the non-sweet, 
colloidally-soluble types, such as natural gums, e.g., 
gum arabic, starch derivatives, dextrinized and hydro- 
lyzed starches, and the like. The polyhydroxy com- 
pounds are preferably alcohols, plant-type sugars, lac- 
tones, monoethers, and acetals. The cellular matrix mi- 
crocapsules are prepared by, e.g., forming an aqueous 
phase of the polysaccharide and polyhydroxy com- 
pound in. proper proportions, with added emulsifier if 
necessary or desirable, emulsifying the perfumes in the 
aqueous phase and removing moisture while the mass 
is plastic orflowable, e.g., by spray drying droplets of 
the emulsion. The matrix materials and process details 
are disclosed in, e.g., U.S. Pat. No. 3,971 ,852, Brenner 
et al., issued July 27, 1976. 

[0135] It is desirable to have only minimal non-encap- 



sulated surface perfume, preferably of less than about 
1%. 

[0136] Moisture-activated perfume microcapsules 
can be obtained commercially, e.g., as IN-CAP® from 

5 Polak's Frutal Works, Inc., Middletown, New York; and 
as Optilok System® encapsulated perfumes from En- 
capsulated Technology, Inc., Nyack, New York. 
[0137] Water-soluble matrix perfume microcapsules 
preferably have size of from about 0.5 \im to about 300 

10 jim, more preferably from about 1 jam to about 200 ujn. 
most preferably from about 2 Lim to about 100 um. 
[0138] Water- activated matrix perfume microcap- 
sules can be applied to the fluid absorbent articles by 
uniformly sprinkling, mixing, or distributing the micro- 

15 capsules onto the fluid absorbent materials. It is pre- 
ferred to have the perfume microcapsules applied to ar- 
eas most likely to be wetted by the body fluids. 
[01 39] An example of water- activated matrix perfume 
microcapsules is an IN-CAP microcapsule sample 

20 (hereinafter called Microcapsule 1), obtainable from Po- 
lak's Frutal Works, Inc., having about 50% perfume 
loading and particle size range of from about 3 [am to 
about 100 jim. Major components of the perfume are 
highly volatile components, such as citral and d- 

25 limonene. 

[01 40] As an optional component, at least an effective 
amount of the water-activated matrix perfume microcap- 
sules is applied to the article. Effective amounts are typ- 
ically in the range of from about 0.001 g to about 5 g. 

30 preferably from about 0.005 g to about 1 g, more pref- 
erably from about 0.01 g to about 0.5 g, per article. 
[0141] All percentages, ratios, and parts herein, in the 
Specification, Examples, and Claims, are by weight and 
are approximations unless otherwise stated. 

35 [01 42] The following are non-limiting examples of the 
instant compositions, articles, and methods. 

EXAMPLE 1 

40 [01 43] A composition of matter su itable for use as an 
absorbent pad in diapers, sanitary napkins, and the like 
comprises a substantially homogeneous blend of the 
following: 



45 


Ingredient 


Wt.% 




Southern Softwood Kraft Cellulose Fibers 


80 




Small Particle Size Beta-Cyclodextrin 


20 




Total 


Too 


50 








EXAMPLE 2 





[0144] A pad suitable for use as an absorbent struc- 
ture in diapers, sanitary napkins, and the like is prepared 
55 as follows. One part of beta-cyclodextrin is dissolved in 
about 10 parts of distilled water at about 70°C into a 
clear solution: This solution is sprayed on about 10 parts 
of Kraft cellulose fibers, and let dry. The resulting pad 
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contains small particles of cyclodextrin which are at- 
tached to the cellulose fibers. 

EXAMPLE 3 

[0145] A pad suitable for use as an absorbent struc- 
ture in diapers, sanitary napkins, and the like is prepared 
as follows. About 5 parts of beta-cyclodextrin and about 
1 part of polyethylene glycol of average MW of about 
3,400 are dissolved in about 60 parts of distilled water 
at about 70°C into a clear solution. This solution is 
sprayed on about 50 parts of Kraft cellulose fibers. The 
water is then removed by freeze drying. The resulting 
pad contains small particles of cyclodextrin which are 
attached to the cellulose fibers. 

EXAMPLE 4 

[01 46] A composition of matter suitable for use as an 
absorbent pad in diapers, sanitary napkins, and the like 
is prepared as follows. About 3 parts of solid Cyclodex- 
trin/PEG Particles 1 are dry mixed with about 10 parts 
of Kraft cellulose fibers. The resulting mixture is placed 
in an 80°C oven for about 5 minutes to attach said par- 
ticles onto said fibers. 

EXAMPLE 5 

[0147] A composition of mattersuitableforuse asfluid 
and odor absorbent materials in diapers, sanitary nap- 
kins, and the like is prepared as follows. About 3 parts 
of solid Cyclodextrin/PEG Particles 2 are dry mixed with 
about 1 0 parts of an acrylic acid grafted starch hydrogel 
having an average particle size of about 250 microns 
("Sanwet IM 1000," from Sanyo Co., Ltd., Japan). The 
mixture is placed in an 80°C oven for5 minutes to attach 
said cyclodextrin/polyethylene glycol particles onto said 
acrylic acid grafted starch hydrogel particles. The mix- 
ture is cooled and grouped to produce the absorbent 
materials. 

EXAMPLE 6 

[01 48] A composition of matter suitable for-use as an 
absorbent pad in diapers, sanitary napkins, and the like 
comprises a substantially homogeneous blend of the 
following: 



EXAMPLE 7 

[01 49] A composition of matter su itable for use as an 
absorbent pad in diapers, sanitary napkins, and the like 
5 comprises a substantially homogeneous blend of the 
following: 



Ingredient 


Wt.% 


Southern Softwood Kraft Cellulose Fibers 


79 


Small Particle Size Beta-Cyclodextrin 


20 


Complex 2 


1 


Total 


Too 


EXAMPLE 8 



[0150] A composition of matter suitable for use as an 
absorbent pad in diapers, sanitary napkins, and the like 
is prepared as follows. About 2 parts of solid cyclodex- 
20 trin/P EG Particles 1 and about 1 part of Valfor CP300-56 
intermediate zeolite powder are dry mixed with about 1 0 
parts of Kraft cellulose fiber. The resulting mixture is 
placed in an 80°C oven for about 5 minutes to attach 
the cyclodextrin particles onto said fibers. 

25 

EXAMPLE 9 

[0151] Acomposition of mattersuitableforuse asfluid 
and odor absorbent materials in diapers, sanitary nap- 
30 kins, and the like is prepared as follows. About 225 g of 
commercial polyacrylate AGM ("Drytech 512" from Dow 
Chemical Co., Midland, Michigan) particles, about 15 g 
of small particle size beta-cyclodextrin and about 15 g 
of Valfor CP300-35 intermediate zeolite are mixed and 
55 stirred in a rotating tumbler for approximately five min- 
utes. About 70 ml of water is added by spraying over 
about a five minute period. Then, the mixture is blended 
for about an additional 30 minutes and dried in an over 
for about 1 8 hours at about 60°C. Larger particles (e.g. ; 
40 >850 u.m) are milled/ground to smaller particles. About 
8 g of Complex Particles 2 are dry mixed with the above 
particles. The mixture is placed in an 80°C oven for 
about 5 minutes to attach said cyclodextrin/perfume 
complex/polyethylene glycol particles onto said AGM 
45 odor absorbent particles. The mixture is cooled and 
grouped to produce the absorbent materials. 

EXAMPLE 10 

[0152] A lightweight pantiliner suitable for use be- 
tween menstrual periods, and which can be disposed of 
in a toilet (i.e., "flushable") comprises a pad (surface ar- 
ea about 117 cm 2 ; Southern Softwood Kraft (SSK) air 
felt about 3.0 g, containing about 1 .0 g of small particle 
size beta-cyclodextrin), said pad being interposed be- 
tween the topsheet of U.S. Pat. No. 4,463,045, supra, 
and a fibrous, nonwoven, flushable backsheet. 



Ingredient 


Wt.% 


Southern Softwood Kraft Cellulose Fibers 


76 


Small Particle Size Beta-Cyclodextrin 


12 


Valfor CP300-56 Intermediate Zeolite 


12 


Total 


Too 



15 



20 



16 
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EXAMPLE 11 

[01 53] A catamenial product in the form of a sanitary 
napkin having two flaps extending outward from its ab- 
sorbent core is prepared using the pad of Example 1 
(surface area about 117 cm 2 ; about 8.5 g SSK air felt; 
about 2.13 g beta-cyclodextrin with small particle size), 
per the design of U.S. Pat. No. 4,687,478, Van Tillburg, 
issued Aug. 18, 1 987. The non-glossy sheet of U.S. Pat. 
No. 4,463,045, supra, is used as the topsheet. 

EXAMPLE 12 

[0154] A disposable baby diaper using the odor-con- 
trol pad of Example 1 is prepared as follows. The dimen- 
sions listed are for a diaper intended for use with a child 
in the 6-10 kilogram size range. These dimensions can 
be modified proportionately for different size children, or 
for adult incontinence briefs, according to standard 
practice. 

1 . Backsheet: from about 0.025 to about 0.070 mm 
polyethylene; width at top and bottom about 33 cm; 
notched inwardly on both sides to a width-at-center 
of about 28.5 cm; length about 50.2 cm. 

2. Topsheet: tapered capillary polyethylene top- 
sheet, per U.S. Patent 3,929,135, described here- 
inabove; width at top and bottom about 33 cm; 
notched inwardly on both sides to a width-at-center 
of about 28.5 cm; length about 50.2 cm. 

3. Absorbent core: air-laid wood pulp fibers per Ex- 
ample 1 ; Taber stiffness range about 7-9.5, about 
8.4 mm thick, calendered; width at top and bottom 
about 28.6 cm; notched inwardly at both sides to a 
width-at-center of about 1 0.2 cm; length about 44.5 
cm; about 3.2 g of small particle size beta-cyclodex- 
trin dispersed in said core. 

4. Elastic leg bands: four individual rubber strips (2 
per side); width about 4.77 mm; length about 370' 
mm; thickness about 0.178 mm (all the foregoing 
dimensions being n the relaxed state). 

[01 55] The diaper of Example 1 2 is prepared in stand- 
ard fashion by positioning the core-plus-odor control 
material covered with the topsheet on the backsheet 
and gluing. 

[0156] The elastic bands (designated "inner" and 
"outer," corresponding to the bands closest to, and far- 
thest from, the core, respectively) are stretched to about 
50.2 cm and positioned between the topsheet/back- 
sheet along each longitudinal side (2 bands per side) of 
the core. The inner bands along each side are posi- 
tioned about 55 mm from the narrowest width of the core 
(measured from the inner edge of the elastic band) . This 
provides a spacing element along each side of the dia- 
per comprising the flexible topsheet/backsheet material 
between the inner elastic and the curved edge of the 
core. The inner bands are glued down along their length 



in the stretched state. The outer bands are positioned 
about 1 3 mm from the inner bands, and are glued down 
along their length in the stretched state. Since the top- 
sheet/backsheet assembly is flexible, the glued-down 
5 bands contract to elasticize the sides of the diaper. 

EXAMPLE 13 

[0157] A disposable baby diaper is made similarly to 
10 that of Example 1 2, except that the absorbent core com- 
prises a pad of wood pulp fibers per Example 6, con- 
taining about 2 g of small particle size beta-cyclodextrin 
and about 2 g of intermediate zeolite powder dispersed 
in said core. 

15 

EXAMPLE 14 

[0158] A disposable baby diaper is made similarly to 
that of Example 12, except that the absorbent core com- 
20 prises a pad of wood pulp fibers of Example 7, contain- 
ing about 3.2 g of small particle size beta-cyclodextrin 
and about 0. 1 6 g or cyclodextrin/perfume Complex 2. 

EXAMPLE 15 

25 

[0159] A disposable baby diaper is made similarly to 
that of Example 1 2, except that the absorbent core com- 
prises a pad of wood pulp fibers of Example 8, contain- 
ing about2. 6 g of solid Cyclodextrin/PEG Particles 1 and 

30 about 1 .3 g of intermediate zeolite powder. The zeolite 
powder is dispersed homogeneously in the core while 
the cyclodextrin particles aresprinkled onto the dry core, 
with higher concentration at the central area of the core 
surface, and the resulting core placed in an 80°C oven 

35 for about 5 minutes to attach the cyclodextrin particles 
onto the fibers. 

EXAMPLE 16 

40 [01 60] The preparation of a thin sanitary napkin is as 
follows. 

[01 61 ] A commercially available trifold wet-laid tissue 
containing approximately 5 g of absorbent gelling ma- 
terial particles per square foot (which yields about 0.68 
45 g absorbent gelling material per sanitary napkin pad) is 
used to prepare the core. The trifold tissue laminate is 
sprayed with a fine mist of water and opened to expose 
the absorbent gelling material. About 1 .2 g of small par- 
ticle size beta-cyclodextrin is sprinkled onto the AGM. 
50 The two sides of the tissue are folded back to their orig- 
inal position, thereby sealing the absorbent gelling ma- 
terial and cyclodextrin inside. The still moist core is re- 
sealed by using a hot iron, pressing firmly. About 0.2 g 
of Complex Particles 2 is sprinkled onto the dry core, 
55 with higher concentration at the central area of the core 
surface. An additional piece of tissue is positioned on 
top of the core. A hot iron is pressed on top of the tissue 
to melt and bond the cyclodextrin/perfume complex to 
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the core surface and the tissue. 
[0162] An absorbent core prepared in the foregoing 
manner (about 20 cm x 7 cm) is placed on top of a slight- 
ly larger piece of polyethylene backsheet, with the piece 
of tissue exposed on top. A formed-film topsheet of the 
type disclosed in U.S. Pat. No. 4,463,045 is coated 
evenly on its underside with about 0.03 g of a latex ad- 
hesive, and excess adhesive is wiped off. The topsheet 
is rolled with a glass rod to ensure good contact and 
proper application of adhesive. The topsheet is then 
placed on top of the above-prepared core assembly. To 
ensure good core bonding, thetopsheet is weighted with 
a piece of plexiglas. 

[0163] The assembly is sealed together to provide the 
overall product: topsheet/tissue/cyclodextrin complex/ 
absorbent core with odor-controlling components/back- 
sheet. Optionally, adhesive can be applied on the out- 
side of the backsheet of the pad for affixing the article 
to undergarments. The topsheet of the product is 
sprayed with about 0. 03 g of Pegosperse® nonionic sur- 
factant (PEG 200) to hydrophilizethefluid-receiving sur- 
face of the topsheet. 

[0164] While the foregoing illustrates the preparation 
of a sanitary napkin , an entirely similar operation can 
be employed to prepare a pantiliner (generally of the di- 
mensions approximately 1 4 cm x 5 cm) with appropriate 
modifications of the amounts of the ingredients, as not- 
ed hereinabove. 

[0165] When the zeolites are optionally to be used in 
conjunction with activated carbon, it is preferred (for 
aesthetics reasons) to coat the carbon with the zeolite 
using a binder. The following illustrates this in detail. 
[0166] Preparation of Carbon/Zeolite/Binder Particles 
- A simple, yet effective, method for preparing the par- 
ticles herein employs afluidized bed coating apparatus. 
[0167] Fluid Bed Coating - Bottom spray fluid bed 
(Wurster) is the preferred method: This is an effective 
way to get a good coating onto an individual particle, 
because of the ordered flow up the center draft tube and 
because the flow of the spray and particle are in the 
same direction. Using bottom spray without the tube 
with charcoal/zeolite provides a desirable agglomerated 
particle. The lower limit of this process is nominally 1 00 

UJTI. 

[01 68] Using the Wurster process a preferred particle 
is made using about 300-500 u,m size carbon (CALGON 
PCB30x140) and about 1-90 j_im size intermediate 
range zeolite (VALFOR; Philadelphia Quartz) with 
METHOCEL E5 as the binder. This provides the follow- 
ing advantages. Starting with a larger size core particle 
gives a bigger "target" for the coating spray to hit. The 
particle flow in the draft tube is probably more regular. 
Moreover, for the same weight percent of coating, the 
wall is thicker on a larger core particle. (The surface to 
area ratio is smaller for a larger particle.) A thicker wall 
means better masking. In addition, METHOCEL E5 is 
somewhattacky and has'a high viscosity. While a higher 
viscosity can limit the ability to atomize and pump-on the 



coating, it also can mean a stickier coating. Other coat- 
ings that are less viscous do not appear to duplicate this 
effect. 

[0169] In a representative example, about 100 g of 
5 METHOCEL 5E binder are dissolved in about 1900 ml 
deionized water. Zeolite (VALFOR CP300-56; about 398 
g) is added to the METHOCEL solution (about 19.9% 
dispersion). A high shear mixer (Tekmar High Shear 
Mixer Model SD45) is used to create a dispersion of the 
10 zeolite. Typical shear time is about 15 minutes. 

[01 70] About 996 g of commercial carbon powder are 
placed in a Wurster Fluid Bed Coater (about 1 0 cm As- 
coat Unit Model 101, Lasko Co., Leominster, Massachu- 
setts). The carbon material is fluidized in the bed at an 
15 air flow of about 1 8 scfm (standard cubic ft./min.); the 
inlet temperature is brought to about 138°F (about 
59°C). 

[0171] The flow of VALFOR/METHOCEL coating so- 
lution into the spray nozzle is begun (1/4-Round Spray 
20 Nozzle made by The Spraying Systems Co.; 0.40/0.100 
fluid cap.; 0.120 air cap.). The flow rate is set at 7.7 g/ 
min. Exit air temperature is about 77-84°F (25° to about 
29°C). 

[0172] In a typical run. particles prepared in the fore- 
25 going manner comprise from about 20% to about 50% 
carbon; from about 20% to about 40% zeolite, the bal- 
ance comprising the binder. Particle sizes range from 
about 90 to about 300 urn. 

[0173] These carbon-containing, zeolite-coated, 
30 odor-controlling particles are especially adapted for. use 
in catamenials, especially sanitary napkins, as well as 
in other disposable sanitary products. The preferred 
particles herein are of an off-white to gray or light bluish 
color, and are, thus, rather unobtrusive in the product. 
35 The mixture of zeolite-coated carbon particles and par- 
ticulate absorbent gelling material (especially polyacr- 
ylates or starch/acrylates) is easily added to disposable 
articles. The particle mixture is spread or sprinkled onto 
a water-permeable paper or nonwoven tissue and cov- 
40 ered with a second tissue to form a tissue/particles/tis- 
sue laminate structure that is quite thin. The tissue lam- 
inate is then placed in the article, generally as a layer 
directly under the topsheet. (Optionally, an absorbent 
core can underlie thetissue layer, e.g., in asanitary nap- 
45 kin. Forpantiliners, the additional fluid absorbent capac- 
ity afforded by the absorbent core is optional, and may 
not be needed for most uses.) The zeolite/carbon parti- 
cles control odor and the absorbent gelling material both 
helps control some odor, plus absorbs body fluids. 
50 [0174] The following Example 17 illustrates a pre- 
ferred tissue/particles/tissue laminate and its use in a 
sanitary napkin or pantiliner, using the following pre- 
ferred materials. 

55 1 . Carbon - available from Calgon as PCB30x1 40; 
average particle size (sieve analysis) ranging from 
about 100 to about 600 u.m, preferably from about 
200 to about 500 u,m. 
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2. Zeolite - available as any of the VALFOR series; 
or Zeolite Y (Conteka); average particle size (X-ray 
analysis) ranging from about 0.2 to about 90 jam. 

3. Coating method - Wurster fluidized bed, using 
METHOCEL E5/water at from about 4% to about 
10%, preferably from about 4.5% to about 8.5%, by 
weight METHOCEL. 

4. Weight ratio of zeolite:carbon from about 0.8 to 
about 1 .25, preferably about 1 :1 . 

5. Color - off-white to gray or gray/bluish. 

6. Size of zeolite/METHOCEL/carbon particle 
(sieve analysis, average size) from about 125 to. 
about 825 jam, although particles up to about 1 ,000 
jxm are satisfactory. 

7. Absorbent gelling material - polyacrylate or 
starch/polyacry late/available as L-74 from Shoku- 
bai or as 11 80 from NALCO. Average particle sizes 
range from about 1 00 to about 350 \im, preferably 
from about 150 to about 300 um 

8. Weight ratio of zeolite-coated carbon particles to 
absorbent gelling material particles - in the range of 
from about 10:1 to about 1:10, preferably from 
about 3:1 to about 1 :3, most preferably about 1:1. 

9. Amount of zeolite-coated carbon particles used 
per tissue laminate - for sanitary napkins ranging 
from about 0.05 g to about 1 .4 g, preferably at least 
about 0.2 g. For pantiliners, somewhat less can be 
used; typically from about 0.05 g to about 0.4 g. 

10. Amount of absorbent gelling material used per 
tissue laminate - for sanitary napkins ranging from 
about 0.2 g to about 1 .0 g, preferably at least about 
0.5 g. For pantiliners, somewhat less can be used; 
typically from about 0.3 g to about 0.5 g. 

1 1 . Amount of small particle size uncomplexed be- 
ta-cyclodextrin used per tissue laminate - from 
about 0.1 g to about 2 g. 

12. Amount of cyclodextrin/perfume complex used 
per tissue laminate -from about 0.1 gto about 0.5 g. 

EXAMPLE 17 

[0175] The preparation of a thin sanitary napkin is 
similar to that of Example 16. 

[01 76] A commercially-available trifold wet-laid tissue 
containing approximately 5 g of absorbent gelling ma- 
terial particles per square foot (which yields approxi- 
mately 0.68 g absorbent gelling material per sanitary 
napkin pad) is used to prepare the core. The trifold tis- 
sue laminate is sprayed with a fine mist of water and 
opened to expose the absorbent gelling material. About 
0.6 g of small particle size beta-cyclodextrin and about 
0.6 g of VALFOR-coated charcoal, prepared by the Wur- 
ster coating process (noted above) is sprinkled onto the 
AGM. Thetwo sides of the tissue are folded backto their 
original position, thereby sealing the absorbent gelling 
material and zeolite-coated charcoal inside. The still 
moist core is resealed by using a hot iron, pressing firm- 
ly. 



[0177] An absorbent core prepared in the foregoing 
manner (about 20 cm x 7 cm) is placed on top of a slight- 
ly larger piece of polyethylene backsheet. About 0.2 g 
of Complex Particles 2 is sprinkled onto the dry core, 

5 with higher concentration at the central area of the core 
surface. An additional piece of tissue is then positioned 
on top of the Complex Particles and the core. A hot iron 
is pressed on top of the tissue to melt and bond the cy- 
clodextrin/perfume complex to the core surface and the 

10 tissue. A formed-film topsheet is treated and placed on 
top of the above-prepared core assembly in the same 
manner as in Example 16. 

[0178] It will be understood that the practice of the 
present invention applies not only to human odors, but 
15 also to animal odors. 



Claims 

20 1. An article of manufacture selected from the group 
consisting of: 

(a) catamenials; 

(b) diapers; 
25 (c) bandages; 

(d) adult incontinence garments; 

(e) pantiliners; 

(f) paper towels; 

(g) paper napkins; 
30 (h) tissues; and 

(i) underarm shields; 

comprising: 

35 |. an effective, odor-controlling amount of un- 

complexed cyclodextrin, a major portion having 
a particle size of less than about 12 ^m, pref- 
erably less than 10 ^m, more preferably less 
than 8 um, and even more preferably less than 

40 5 ( um; 

II. an effective amount of fluid-absorbing mate- 
rial, preferably selected from the group consist- 
ing of fibrous absorbent material, absorbent 

45 gelling material, absorbent foam, absorbent 

sponge, and mixtures thereof; 

III. optionally, an effective amount of adjunct 
odor-controlling agent selected from the group 

50 consisting of: 

A. zeolite; 

B. activated carbon; 

C. kieselguhr; 

55 d. water-soluble antibacterial compound; 

and 

E. mixtures thereof; and 
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IV. optionally, moisture-activated encapsulated 
perfume. 

2. The article according to claim 1 which comprises 
from 0.01 g to 20 g, more preferably from 0.02 g to 5 
15 g, even more preferably from 0.03 g to 10 g of 
uncomplexed cyclodextrin and optionally from 0 g 

to 15 g, more preferably from 0.1 gto 1 0 g per article 
of adjunct odor-controlling agent. 

10 

3. The article of Claims 1 or 2 wherein the fibrous ab- 
sorbent material is selected from the group consist- 
ing of cotton fluff, cellulose pulp, chemithermome- 
chanical pulp, citric acid cross-linked cellulose 
pump, synthetic fibers, and mixtures thereof. 15 

4. The article of claims 1 or 2 wherein the absorbent 
gelling material is selected from the group consist- 
ing of: 

20 

(a) hydrolyzed polyacrylate gelling material; 

(b) hydrolyzed polyacrylate grafted starch gel- 
ling material; 

(c) hydrolyzed polyacrylonitrile grafted starch 

(d) maleic anhydride-isobutylene copolymers; 25 
and 

(e) mixtures thereof; 

preferably wherein the absorbent gelling material is 
(a), (b), and mixtures thereof. 30 

5. The article of any of the preceding claims wherein 
the adjunct odor-controlling agent is intermediate 
silicate/aluminate zeolite having a SiO^AIC^ molar 
ratio of less than about 10, is preferably a mixture 35 
of activated carbon and zeolite, preferably wherein 

the carbon is coated with the zeolite. 

6. The article of any of the preceding claims wherein 

the moisture-activated encapsulated perfume is se- 40 
lected from the group consisting of cyclodextrin/per- 
fume inclusion complexes, solid cellular matrix per- 
fume microcapsules, and mixtures thereof, prefer- 
ably the moisture-activated encapsulated perfume 
is cyclodextrin/perfume inclusion complex. 45 

7. The article of Claim 6 wherein the perfume is se- 
lected from the group consisting of highly volatile 
perfume, moderately volatile perfume, and mixtures 
thereof, preferably the perfume is highly volatile 50 
perfume. 

8. The article of any of the preceding claims wherein 
a major portion of the cyclodextrin is a mixture of 
alpha-, beta-, and gamma-cyclodextrin, more pref- 55 
erably a major portion is beta-cyclodextrin. 

9. The article of any of the preceding claims wherein 



the article comprises: 

(a) a flexible, fluid-receiving front face; 

(b) afluid-retaining absorbent core beneath the 
front face comprising fluid-absorbing material; 

(c) a backsheet beneath the core; and 

(d) optionally, a retaining means for keeping the 
article in a position to perform its absorbency 
function; 

preferably wherein the uncomplexed cyclodextrin is 
located in the central area of (a), (b), and mixtures 
thereof. 

10. Thearticleof Claim 8 wherein the article additionally 
comprises a means for immobilizing the uncom- 
plexed cyclodextrin. 



Patentanspruche 

1. ArtikeleinerProduktion ausgewahlt aus der Gruppe 
bestehend aus: 

(a) Katamnesewaren; 

(b) Windeln; 

(c) Verbanden; 

(d) Inkontinenzwasche fur Erwachsene; 

(e) Hoscheneinlagen; 

(f) Papierhandtucher; 

(g) Papier-Damenbinden; 

(h) Tissues; und 

(i) Achselschutzer; 

mit: 

I. einer effektiven geruchsregulierenden Men- 
ge eines unkomplex gemachten Cyclodextrins, 
von der ein Hauptteil eine TeilchengroBe von 
weniger als etwa 1 2 jam hat, vorzugsweise we- 
niger als 10 jam, ganz bevorzugt weniger als 8 
ujti und noch bevorzugter weniger als 5 jim; 

II. einer effektiven Menge eines fluidabsorbie- 
renden Materials, vorzugsweise ausgewahlt 
aus der Gruppe bestehend aus faserigem ab- 
sorbierendem Material, absorbierendem Ge- 
liermaterial, absorbierendem Schaum, absor- 
bierendem Schwamm und Mischungen dar- 
aus; 

III. optional einer effektiven Menge eines an- 
hangenden geruchsregulierenden Mittels aus- 
gewahlt aus der Gruppe bestehend aus: 

A. Zeolit; 

B. aktivierter Kohlenstoff; 

C. Kieselguhr; 
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D. wasserlosliche antibakterielle Kompo- 
nente; und 

E. Mischungen daraus; und 

IV. optional einem durch Feuchtigkeit aktivier- 5 
ten eingekapselten Duftstoff. 

2. Artikel nach Anspruch 1 , welcher von 0,01 g bis 20 
g, vorzugsweise von 0,02 g bis 15 g, noch bevor- 
zugter von 0,03 g bis 1 0 g des unkomplex gemach- 10 
ten Cyclodextrins und optional von 0 g bis 1 5 g, vor- 
zugsweise von 0,1 g bis 10 g pro Artikel eines an- 
gehangten geruchsregulierenden Mittels umfaRt. 

3. Artikel nach Anspruch 1 oder 2, in welchem das fa- 15 
serige absorbierende Material ausgewahlt ist aus 
der Gruppe bestehend aus Baumwollflocke, Zellu- 
losezellstoff, chemothermomechanischem Zell- 
stoff, mit Zitronensaure vernetztem Zellulosezell- 
stoff, synthetischen Fasern und Mischungen dar- 20 
aus. 

4. Artikel nach den Anspruchen 1 oder 2, in welchem 
das absorbierende Geliermaterial ausgewahlt ist 
aus der Gruppe bestehend aus: 25 

(a) hydro lysiertem Polyacrylat-Geliermaterial; 

(b) hydro lysiertem mit Polyacrylat gepfropftem 
Starke-Geliermaterial ; 

(c) hydrolysierter mit Polyacrylnitril gepfropfter 30 
Starke; 

(d) Maleinanhydrid-lsobutylen-Copolymere; 
und 

(e) Mischungen daraus. 

35 

wobei vorzugsweise das absorbierende Gelierma- 
terial (a), (b) und Mischungen davon ist. 

5. Artikel nach einem der vorstehenden Anspruche, in 
welchem das anhangende geruchsregulierende 40 
Mittel ein mittlerer Silikat/Aluminat-Zeolit mit einem 
Si0 2 /AI0 2 -Molverhaltnis von weniger als etwa 10 

ist, vorzugsweise ein Gemisch aus aktiviertem Koh- 
lenstoff und Zeolit ist, wobei vorzugsweise der Koh- 
lenstoff mit dem Zeolit beschichtet ist. 45 

6. Artikel nach einem der vorstehenden Anspruche, in 
welchem der durch Feuchtigkeit aktivierte, einge- 
kapselte Duftstoff ausgewahlt ist aus der Gruppe 
bestehend aus Cyclodextrin/Duftstoff-Einschluf3- 50 
komplexen, Duftstoff-Mikrokapseln mit Zellularma- 

trix und Mischungen daraus, wobei vorzugsweise 
der durch Feuchtigkeit aktivierte eingekapselte 
Duftstoff ein Cyclodextrin/Duftstoff-EinschluBkom- 
plex ist. 55 

7. Artikel nach Anspruch 6, in welchem der Duftstoff 
ausgewahlt ist aus der Gruppe bestehend aus ei- 



nem hoch fluchtigen Duftstoff, einem moderatfluch- 
tigen Duftstoff und Mischungen daraus, wobei vor- 
zugsweise der Duftstoff ein hoch f luchtiger Duftstoff 
ist. 

8. Artikel nach einem der vorstehenden Anspruche, in 
welchem ein Hauptteil des Cyclodextrins ein Ge- 
misch aus Alpha-, Beta- und Gamma-Cyclodextrin 
ist, wobei der Hauptteil bevorzugter ein Beta-Cy- 
clodextrin ist. 

9. Artikel nach einem der vorstehenden Anspruche, in 
welchem der Artikel umfaGt: 

(a) eine flexible, fluidannehmende Vorderfla- 

che; 

(b) einen fluidhaltenden absorbierenden Kern 
unterhalb der Vorderflache, mit einem fluidab- 
sorbierenden Material; 

(c) eine Unterschicht unterhalb des Kerns; und 

(d) optional ein Ruckhaltemittelzum Halten des 
Artikels in einer Position, urn seine Absorbier- 
funktion durchzufuhren; 

wobei vorzugsweise das unkomplex gemachte Cy- 
clodextrin in dem zentralen Bereich von (a), (b) und 
Mischungen daraus angeordnet ist. 

10. Artikel nach Anspruch 8, in welchem der Artikel zu- 
satzlich ein Mittel zum Immobilisieren des unkom- 
plex gemachten Cyclodextrins umfaGt. 



Revendications 

1. Article de confection choisi dans le groupe consis- 
tant en 

(a) des serviettes hygieniques; 

(b) des couches pour bebe; 

(c) des bandages; 

(d) des sous-vetements pour adultes inconti- 
nents; 

(e) des protege-slip; 

(f) des lingettes en papier; 

(g) des serviettes de table en papier; 

(h) des tissus; et 

(i) des bandeaux portes au bras; 

comprenant 

I. une quantite efficace pour combattre les 
odeurs de cyclodextrine non complexee, dont 
une fraction majeure possede une granulome- 
trie inferieure a environ 12 u.m, de preference 
inferieure a 10 jim, en particulier inferieure a 8 
jxm et tout specialement inferieure a 5 jim; 

II. une quantite efficace de materiau absorbant 
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les liquides, choisi de preference dans le grou- 
pe consistant en un materiau absorbant fi- 
breux, un materiau gelifiant absorbant, une 
mousse absorbante, une eponge absorbante, 
et les melanges correspondants. 5 
III. eventuellement, une quantite efficace 
d'agent auxiliaire pour combattre les odeurs 
choisi dans le groupe consistant en : 

A. la zeolithe; 10 

B. le charbon active; 

C. le kieselguhr; 

D. un compose antibacterien hydrosoluble; 
et 

E. les melanges de ceux-ci; et 15 



IV. eventuellement, un parfum encapsule acti- 
ve au contact de I'humidite. 

2. Aricle selon la revendication 1, qui comprend de 20 
0,01 g a 20 g, de preference de 0,02 g a 15 g, en 
particulier de 0,03 g a 10 g de cyclodextrine non 
complexee et eventuellement de 0 g a 1 5 g, de pre- 
ference de 0,1 g a 1 0 g par article d'agent auxiliaire 
pour combattre les odeurs. 25 

3. Aricle selon la revendication 1 ou 2, dans lequel le 
materiau absorbant f ibreux est choisi dans le grou- 
pe consistant en I'ouate de coton, la pate cellulosi- 
que, la pate chimiothermomecanique, la pate cellu- 30 
losique reticulee, les fibres synthetiques, et leurs 
melanges. 

4. Article selon la revendication 1 ou 2, dans lequel le 
materiau gelifiant absorbant est choisi dans le grou- 35 
pe consistant en 

(a) un materiau gelifiant a base de polyacrylate 
hydro lyse; 

(b) un materiau gelifiant a base d'amidon greffe 40 
par le polyacrylate hydrolyse; 

(c) I'amidon greffe par le polyacrylonitrle hydro- 
lyse; 

(d) des copolymeres anhydride maleique-iso- 
butylene; et 45 

(e) leurs melanges; 

dans lequel le materiau gelifiant absorbant est 
de preference (a), (b), et les melanges de ceux-ci. 

50 

5. Article selon Tune quelconque des revendications 
precedentes, dans lequel I'agent auxiliaire pour 
combattre les odeurs consiste en de la zeolithe de 
type silice/aluminate de taille moyenne ayant un 
rapport molaire Si0 2 /AI0 2 inferieur a environ 1 0, de 55 
preference en un melange charbon act ive/zeo lithe, 
dans lequel le charbon est de preference recouvert 

de zeolithe. 



6. Article selon Tune quelconque des revendications 
precedentes, dans lequel le parfum encapsule ac- 
tive au contact de I'humidite est choisi dans le grou- 
pe consistant en des complexes d'inclusion cyclo- 
dextrine/parfum, des microcapsules de parfum a 
matrice alveolaire solide, et leurs melanges, le par- 
fum encapsule active au contact de I'humidite etant 
de preference un complexe d'inclusion cyclodextri- 
ne/parfum. 

7. Article selon la revendication 6, dans lequel le par- 
fum est choisi dans le groupe consistant en un par- 
fum hautement volatil, un parfum moyennementvo- 
latil, et leurs melanges, le parfum etant de preferen- 
ce un parfum hautement volatil. 

8. Article selon I'une quelconque des revendications 
precedentes, dans lequel une fraction majeure de 
cyclodextrine consiste en un melange d'a-cyclo- 
dextrine, (3-cyclo dextrine, et y-cyclodextrine, la frac- 
tion majeure etant de preference de la (3-cyclodex- 
trine. 

9. Article selon I'une quelconque des revendications 
precedentes, dans lequel I'article comprend 

(a) une face avant pour recevoir les liquides, 
flexible; 

(b) une partie centrale absorbante pour la re- 
tention des liquides situee en-dessous de la fa- 
ce avant comprenant un materiau absorbant 
les liquides, 

(c) une feuille arriere situee en-dessous de la 
partie centrale; et 

(d) eventuellement, un moyen de retention pour 
maintenir I'article en place afin qu'il remplisse 
sa fonction absorbante; 

dans lequel la cyclodextrine non complexee 
est situee de preference dans la zone centrale de 
(a), de (b), et leurs melanges. 

10. Article selon la revendication 8, dans lequel I'article 
comprend en outre un moyen d'immobilisation de 
la cyclodextrine non complexee. 
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